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THE ROLE OF MOTIVATION IN LEARNING: A STUDY 
OF THE PHENOMENON OF DIFFERENTIAL 
MOTIVATIONAL CONTROL OF THE 
UTILIZATION OF HABITS*^ 

Prom the Psychological Lahoi aiory of the Umversity of Chicago 


Rodlrt Lehper^ 


I Introduction 

In this paper are reported three closely related experiments bear¬ 
ing on the question of the function of motivation in directing the 
utilization, or expiession, of habits All three expenments are maze 
expeiimcnts with rats, and all have been concerned with the specific 
problem of whethei rats can Icain to select one route when hungry 
and a second when thirsty in a learning situation in which the ex- 
teinal environment is kept constant, but tlic motivation is alternated 
iiregularly fiom day to day. The three diffcicnt experiments, which 
differed piimarily in the nature of the external situation presented 
to the animals, have icvealcd vast diftcicnccs in the rapidity and 
completeness with which the problem was mastered, and conse¬ 
quently answci fairly well the question of what causes this learning 
problem to be difficult or easy for these animals, 

II The Theoretical Issues Involved 

Tlic principle of learning which is most generally recognized is 
unquestionably that learning is very significantly dependent upon mo¬ 
tivation This has not received univcisal acceptance, but through all 
of the controveisies tliat have raged ovei and around tins principle, it 
has managed to keep a much stronger position than any of the other 
concepts commonly discussed undci the topic of the “laws of learn¬ 
ing” Many psychologists legaid tins pnnciple—the general law of 
effect—as so obvious that they would regard with amusement any 

^Accepted foi piihliCiition by Cail Murchison of the Editorial Board, 

study was coiuluctcd while working on a National Research Fellow¬ 
ship I nrn indebted to Professor K S Lashlcy for a number of important 
suggestions and criticisms in connection with tins study Thanks arc due 
also to the University of Chicago foi gencious provision of laboiatory 
facilities 
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suggestion that .t might be defective m any major respect. Never^ 
theJess. it is a purpose of this paper to challenge the general law of 
effect as commonly understood, and to demand that a more accurate 
interpretation be made of the data whicli have hcci. used as evKience 
for the idea that motivation ts basic to IcarninR. 

Since the point of my criticism depends upon what is meant by 
"learning," it is necessary to define this word iininedintc!)- lly the 
word ‘‘learning" I refer to the acijuisition of new modes of response 
(using "response” in the broad sense which includes .ictivities \vhich 
cannot be outwardly observed, such as visiinliziiig some scene). I Ins 
definition is not an adequate one in many ways, but it perhaps is ade¬ 
quate to make the distinction which I feel is necessary in the present 
discussion— the distinction, in other words, between aiijinsilion on 
the one hand and uUlfznIton, or expression, or peiloniuiiice, on the 
Other hand. 

This distinction between learning and pciformancr, or between 
habit formation and habit utilization, is a distinction which is 
clearly drawn, not only in son:ie discussions in psychulofty, but ab 
so in much of popular thought, Even children make such icmarks 
as *‘I know how to do that, but I don’t want to, now ” However, 
in technical discussions of the ielation of motivatiun to Icaniinj.;, this 
distinction has been neglected almost completely, and this neglect has 
been responsible, I believe, for considerable misiritcipictAtion of the 
evidence generally considered as heaiing on tins problem. As I 
will attempt to shoAV, the reason that the law of effect sconis to bo 
so impregnable and so extensively important is merely that, in the 
statement of the Jaw of effect, conditions are Ian) down not inendy 
with regard to acquisition, but also with regard to utilization. Most 
of the evidence which has been adduced in support of the law merely 
indicates that motivation is important for one or the other of tlicsc 
two (or maybe for both), but it gives no real evidence tliat inoliva- 
don operates as claimed in acquisition. 

This criticism does not imply any new and unfair mterpret.moii 
of the law of effect This principle has been uiulcistood hy its de¬ 
fenders as being a law of acquisition. Many of Tbormhke’s 
inents, for example, could be cited to show that he unqucsUonaiily 
thinks of the law m this sense. Thus, in his recent book, TIu* 
Fundamentals of Learning (15, p. 482), Tlioindikc indicates tliis 
position in Ins answer to the criticism which has been made that the 
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law of elTcct implies that causes woik backwards in time This criti¬ 
cism IS without point, lie says, because we need only to assume that 
tlierc aie conditions of satisfaction and of dissatisfaction capable of 
influencing nervous activity and that thcie Is a lasting-ovcr of the 
neural patterns fiom a icsponsc long enough for them to be affected 
—stamped in oi stamped out—by such following conditions Such 
statements indicate clcaily that Thorndike regards the law of effect 
as a description of one of the most important conditions of acquisi¬ 
tion, rather than as a blanket statement leferring to both acquisition 
and utilization in one undiffeientiated combination. Reference to 
other wiiters indicates that most of them also have undcistood this 
piinciple in the same sense (see Waters' review of discussions of the 
law of effect, 22). 

Assuming, now, the validity of the distinction between acquisi¬ 
tion and utilization, we may consider whethei the evidence given in 
suppoi t of the law of effect is adequate to establish this principle as a 
law of acquisition Thoindike's statement of this law ran, it will be 
remembered. 

Of several responses made to the same Bitufiticn, those which 
are accompanied oi closely followed by aatisfaction to the ani¬ 
mal will, other things being equal, be more firmly connected 
with the situation, so thot, when it recurs, they will be more 
likely to recur; those which are accompanied or closely fol¬ 
lowed by disconafort to the nniinnl will, other things being 
equal, have their connections with that aituation weakened, so 
that, when it recurs, they will be less likely to occur. The 
greater the satisfaction or discomfoit, the greater the strength¬ 
ening 01 weakening of the bond, (14, p. 244) 

Let us examine the conditions under which this law is true Sup¬ 
pose that an animal has Icaincd to run a maze in order to get food 
to satisfy Its hunger, but that, after a period of such training, the 
animal is fed till its hunger abates and then is placed at the start 
of the maze. What happens, of course, is that the animal wanders 
about aimlessly, as though it had no knowledge of the correct path. 
Now, this illustration in no way proves that the law of effect as 
quoted above is incoiiect. For, as icgaids tins example, it might 
reasonably be said that this is not a case in which the original 
situation has rccuned, since the situation to which the animal re¬ 
sponded in the first place was “being hungiy and being placed at the 
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start of th. maz.." I would be glad to agree that tl« w, rd -s.tua- 
S- should be understood .a tlus broad sense. However, let us note 
what we have donci We have agreed that the law of effect .lescr.bes 
the outcome only m case the motivation in ducstion is present both 
at the time of acquis.tion and at the time of utilw.ation. And, as a 
matter of fact, even though wc have dear evidence th.it iiiolivaium 
is required for utilization, we do not liave similar evu ence to Mow 
that without motivation, there is no acquisition. Indeed, wc have 
some good evidence that motivetionnI sniisfnotion is not rcciiiirod for 
some learning, at least [see the ‘Matciit learning" experiments of 
Blodgett (1) and of Haney (8) in \vlucli rats weic given a number 
of runs through a maze without rcwaid niid then were given fuithci 
trials in the regular manner with reward, with the result that tlic 
error and time scores did not fall at all until rcwaid was iiilioduced, 
and then fell precipitously]. 

Or let us consider a second type of experiment advanced as sup¬ 
porting the law of effect—experiments on the question of whctlmr 
the strength of motivation affects the rate of learning In a typical 
experiment on this problem, the procedure consists solely in the com¬ 
parison of the error scores of two groups of animals, one group of 
which 18 moderately hungry when run and the otiici group of which 
IS intensely hungry. When it is found, in such an exprninent, tluit 
the error curve for the more intensely motivated group falls more 
rapidly than the error curve of the other group, this is accepted as 
evidence that the one group has learned more lapully than tlio other 
But is the matter so simple? Suppose^ at a point late ni the training, 
the intensely motivated group was given fuitliei tiials under coruli- 
tlons of rather weak: motivation. Its ciror scoics would mount m such 


a case This can mean only one thing, namely, that the pci foniiaiKC 
of each group is a function not only of how much they have le.irncd, 
but also of how effectively they aie motivated to use wliat they have 
learned. In other words, although the results of such experiments 
commonly are interpreted in terms of the effects of niotivalinn on 
acQ,ui$ition, there is actually no basis for concluding anything r^igard- 
ing acquisition alone, Such an experiment has made the mistake of 
not drawing a distinction between acquisition and utili/,.ition. 

An experiment could be devised which would detcrmiiU' wlieilier 
greater motivation results in more rapid acquisition on such a learn- 
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ing problem, but the essential point in such an experiment would have 
to be that, at the conclusion of the training, the two gioups would 
be brought to a state of equal motivation before they were given the 
crucial tests to determine whether cither gioiip had learned more 
than the othei. Only by this means could it be determined whether 
the differences in the pieced mg eiroi cuives had been due to the 
relation of motivation to utilization, or to some extent also to the 
relation of motivation to acquisition 

Such observations as have been mentioned above have led to criti¬ 
cisms of the law of effect by several writers Another study which 
has led in this same ducction is the study by Tolman, Hall, and 
Bietnall (20) This expewment compared the cnor curves on a 
*^punchboaid maze” of scveial different groups of human subjects, 
One group was punished by clcctnc shock on incoricct choices; 
anothei group was punished on correct choices Tlic group punished 
on right choices made fewer errors than the other group. A veiy 
similar experiment, but with rats, has been reported by Muenzinger 
(12) He found that rats given a shock in the correct pathway of 
a T maze eliminated their cirors only slightly less rapidly than rats 
sliockcd on entering the wiong alley. The interpretation of these 
two expciimentb is not altogether simple, because it is necessary to 
assume that the subjects m botli cases were driven to seek the correct 
exit by a motivation stiongci than the deterring punishment, And 
this othei, or positive, motivation would be expected, according to 
the law of effect, to icsult in an establishment of the correct re¬ 
sponse However, despite this complication in the inteipretation, it 
seems true nevertheless that the results are counter to the simple law 
of efiect. For, since the positive motivation wiis (presumably) 
equally strong witli both groups, an equal learning rate would have 
been expected from the operation of the positive influences And, 
if it IS tiue that punisliment tends to stamp out the responses with 
which It IS associated, the responses that were affected bv punishment- 
plus-reward should have been acquired more slowly than the re¬ 
sponse of the control gioup, in which the influence of the stamping-in 
satisfaction would not be neutralized to some extent by the influence 
of some measure of punishment, 

Sucli obscivations as the above have led a number of psycholo¬ 
gists to demand that a clear distinction be made between learning 
and the utilization of learning Lashley (10, pp. 553-554) re¬ 
marked 
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The Uw of effect, in its various forms, confuses karniiiK 
„i,h performsfloe The animal learns to Ro wl,ere food is oli- 
tained in the maze and when hungry goes there. Under other 
conditions he may show an equal fa.niliariiy sv.tl, other (.ntli. 
in the maze. The evidence suggcsla that the drive la one of 
the associated elements in the mnze hahit rather than the agent 
responsible for the asaocifition 

A somewhat similar statement was rn.aric by KHiott in 1910 (7), 
but with the further suggestion that the utili/ntirin tr.ts eniitidlled 
not merely by the dnvc present but also by tlic animal's “t‘x|iccta- 
tion” regarding the goal-material to be secured And, finally, '1 ol- 
man. Hall, and Bretnall (20) and Tolmnn (18) have ticatcd the 
matter further by suggesting that it was possible to define several 
relatively specific ways in which motivation dues nffret learning 
and utilization Tolman rcmaib, concerning one of the piiiiciplcs. 

that their earlier article had suggested • 

. . It seems to have been this T nw of Motivation, os it works 

out m ultltealton tit performance, which led to the mistaken I.aw 
of effect. An individual who, due to the conditions of (he expen- 
ment, is strongly motivated to utilise lus learning In ills per¬ 
formance vrill, of course, perform more correctly ni niiy 
stage of his leaintng than will an inclivulual who is not ilius 
strongly motivated Hut this does not menu that the rclntivc 
^'successes” and allures'* of the alternative ncti "stamp in" 
the one set of acts and "stamp out” the other (1«, p, 4<>9) 

Tlie discussions that have been mentioned above have delitiiMl so 
clearly the distinction between acquisition and utili/iUion tliat there 
is little need to dwell on this gencul point, It is dcsnablo, however, 
that more thought should be directed to the (lucstioil of wlial further 
studies are needed to worfc out in fuller detail the prificiplcs ‘’U|5'' 
gested above as to the relation between motivation aiul learnin^ 
In the first place^ it ts very desirable that considerable wuik should 
be undertaken on the question of whether thcic arc lunctionally 
distinct forms of learning, and. if so, what they arc. Woik on tins 
problem is obviously fundamental for work on many other luobleins 
of learning. It ts highly improbable that in so hetciogcnnnis a field 
as that of learning all of the matenals will be ohedieiu to tlic samr 
principles. Thus, it is altogethci possible that cciluin siatenionls 
concerning the function of motivation will be true niougli for one 
part of the field of learning but will not necessarily ludd ;.t nil hu 



ROLH OF MOTIVATION IN LEARNING 


9 


otliei poitions of this field. As iin example, I would call attention 
to the fact that although the utilization of maze habits seems to he 
rigidly dependent upon adequate motivation, no particular motiva¬ 
tion at all seems to be required for the utilization of habits of sen¬ 
sory organization such as I have dcsciibed elsewhere (11). 

In the second place, it seems that it would be desirable, in further 
studies of the relation of motivation to learning, to make an even 
finei division of the different stages or phases of learning (for any 
given type of leaining) than was mentioned by the authors quoted 
above Not only do we need to make the distinction between acquisi¬ 
tion and utilization, but at least with some examples of learning we 
need to make a finer division in older to have tlic stage cleared for 
effective thinking icgaiding the lolc of motivation In paiticiiUr, 
the phase tliat has been called “acquisition** above needs to be recog¬ 
nized as composed pailly of discovety of ihe solution, and paitly of 
the oi implanting of the discovered solution. It hardly 

seems tliat this subdivision of acquisition” would be required in 
connection with all examples of learning—when a person memorizes 
a piece of piose it is hard to sec that there is anything that might 
be described as a discovery of the solution, unless perhaps the person 
invents some scheme of associations as an aid to memorization—but 
in other examples of learning it seems cicaily apparent that the mam 
difficulties of the leaincr aic m discovering the correct solution, 
rathci than in making the icsuits of that discovery part of his 
permanent equipment once tlic solution is found 

Several wiiteis have emphasized the importance of motivation for 
the phase of learning that we have designated as the discovery of 
solutions, Can (3) has attached considerable importance to moti¬ 
vation in this connection, particulaily because of its causing a per¬ 
sistent and active attack on the learning problem. Obvious examples 
of this point could be cited from expciiments on mazes and problem 
boxes, or fiom Kohler*s insight pioblcms Still another peison who 
has stressed greatly the significance of motivation in this connection 
IS Lewin, Lewin’s points cover somewhat the same ground as Carr*s 
suggestion, but aie cxpiessed with a different emphasis, since Lewin*s 
discussion of motivation is in tciins of its being one of the foices 
tending to produce or to obstruct a reoiganization of the animal's 
perceptual field. Some of Lewin's expciiments have been very 
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cleverly devised to explore tlicsc concepts, and leave no doubt about 
the importance of motivation in this connection 
There is room for considerable further work on the problem of 
the ways in which motivation affects discovery of soliilions It 
seems, lor example, that one way is that motivation makes an aninml 
less responsive to distracting stimuU-noiscs, fatigue, extiaiicous 
objects, etc Insofar as discovery is accomplished by pciiopiua! re¬ 
organization, perhaps this is favored by the relatively steady fixations 
that naotivatLon sometimes produces, just as in first getting tlic 
phenomenon of reversible illusions a learner is helped bv juolongecl 
fixation More work is needed along the lines mentioned by Tol- 
man. Hall, and Bretnall (20)—that is, that motivatjon in different 
cases sometimes has a disrupting influence, especially if too intense, 
and sometimes nn emphasizing function. 

Regarding the second phase of learning, or fixation, there is also 
much room for work Experiments arc needed to disentangle the 
processes of fixation and utilization and to dctciinuie to what rxiciu 
motivation is important for fixation alone, The lati’iit learning 
experiments of Blodgett (1) and Haney (8) seem lo inclicalc that 
motivational satisfaction is not required for some examples uf Ira ru¬ 
ing, but these experiments do not by any means establish the idea 
that motivational satisfaction has no influence at all on fixation or 
that it IS a minor factor, at the most, in relation to fisalioii in all 
forms of learning, 

With regard to the relation between motivation an<i utilization, a 
number of experiments have already been done 'fhcic have been 
experiments on the effects of removal of jcwaid (21) and on change 
of reward (4). Bruce (2) has reported a study on the effects of 
lessening of drive> Elliott (5, 6) has reported an interesting gnitip 
of experiments on the question of what happens when motivation is 
shifted from one field to another, but with the same response re¬ 
quired After rats had been trained to lun a maze for food, further 
trials were given with thirst as the motivation and ^^al^r as the 
goal-material These experiments d cm on bt rated quite clcaily lliat 
the habits or knowledge in such a ease aic indcpciuienl nf tlie specific 
motivation which was related to their clcvclopmciu. and that difleinu 
motives may be equivalent to each other in tlicii cn;Mciiy jrj>vein 
the utilization of the habit. Still anothci line has heen expired m 



ROLE OF MOTIVATION IN LEARNING 11 

some extent by Hull (9), who sought to determine whether one re¬ 
sponse could be governed by one motivation and another response 
to the same external situation be governed by another motive. In 
his study, the rats mastered the learning pioblem so extremely slowly 
that it seemed to suggest that motivation has only a rather precarious 
relation to utilization And since it is clear that motivation is of 
great impoitance for acquisitiori-plus-utilization, a conclusion which 
tends to be suggested indirectly by Hull's study is that motivation 
must be related to learning chiefly through a stampmg-in and stamp- 
ing-out function 

The experiments repoitcd m the present paper arc a development 
of the last problem mentioned above The experiments wcic begun 
before Huirs woik was published, and witliout knowledge of his 
work, but tliey nevertheless are very close to his study in many 
particulais The hypothesis which the expciimcnts were planned to 
test was this:—If motivation is impoitantly ielated to utilization, one 
of the piime functions of motivation would seem to be that of deter¬ 
mining wlucli associations, or which habits, aie to be utilized in any 
particular situation Evciyday obscivation docs seem to indicate that 
motivation serves this puipose, and tlie question seems of sufficient 
theoretical significance to waiiant experiments to check this every¬ 
day observation. 


Ill The Present Experiments 

h E,\pe)im€nl I (an expeiimcnt with a two-way tunnel maze, 
with both end-boxes open) The fiist experiment was designed par¬ 
ticularly to answer the question of whether mts can learn to follow 
one path In a simple two-way tunnel maze when hungry, and the 
other path when thirsty, when these two motivating conditions are 
used on incgulaily alteiiiating days The suggestion lor this experi¬ 
ment developed out of Tolman’s interpietation of habits (16) as 
“means-ends-ieadinesscs” (which, being tianslated, means that ani¬ 
mals behave as they do, not because of any relatively meaningless or 
mechanical stimulus-response connections, but because their training 
has taught them that certain stimuli indicate certain consequences, or 
that certain routes, tools, etc. can be used to sccuie ccitain results). 
Out of tins concept, winch attiibutcs to motivation a leading pait in 
the woik of securing the utilization of habits, there very naturally 
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^ A fJiP i-xncrimcnt which is licrc rcportc<l. 
and logically was suggw c natuially follows that an animal 

shouW have no oroviicJ its pnsf experience Iins piven it n 

i:r^t::.?Eri“^.ee e.„»p,ence ...a 

Bever«l ^“ntned in tins expr.iment were 
...infa « Men. U (»e Frenrc 1). Twelve o.lte, rnt, were 



FIGURIi: 1 

Top-View Diagram of Mazr I/I 

The dimensions given are ingiclc dlincnnirsna 
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trained on Maze IB (see Figure 2) The mazes had no floors of 
their own> but rested on a sheet of brown battleship linoleum which 
was mopped up befoie each day's woifc and at whatever other times 



the floor became soiled during the com sc of a day*s work. The tops 
of the tunnels weic coveied with 1 / 2 * hardware cloth The height 
of the tunnels was 3^" The walls and the doors (which were 
wooden boards arranged to slide in vertical grooves) were con- 
stiucted of light wood, painted flat black The surroundings of tlie 
mazes were by no means homogeneous—cxtia-mazc cues were present 
m considerable niimbei To the right of the maze was a large desk- 
To the left of the starting box was the rack of living cages. The 
experimenter sat at the light of the end-boxes of the maze, at the 
desk mentioned before The lighting overhead was not symmetri¬ 
cally placed. Morcovci, since one wall of each end-box was con- 
stiuctcd of 1 / 2 " luudwaic cloth to peimit the rats to orient them¬ 
selves by these cxtia^maze stimuli while in the end-boxes, these 
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extra-mnae stimuli were probably part of tlie situunoiis to uli.ch 
the rats reacted on each run. Whether so oi not docs not in.ittcr 
from the standpoint of this experiment, for nil of these cnviromuetital 
details were constant from day to dny, and the .mcsti.m of the ey- 
penment was the question of whether the r.its uuihl vary thetr 
Teactions to tht same cxtefnal situation. 

In addition to the mazes described above, a <;tra!^Tl»tauMy used 
for preliminary training of the rats. 'Hus was t^ms^^ULU*d in all 
general features like the two nias^^cs, but li.nt nierelv str.iight 
tunnel 24" long between the door of Hic starting ho\ and tlic dooi oi 
the end-box 

Sribjects The rats used in this experiment hooded rats 

approximately four months old at tlie beginning oi iraining All 
but 3 of the 23 rats were males None bad been (unployeil in any 
previous experiment, 

Procedure The s«^nie procedure was u^cd with the ^at^ <ui huth 
mazes. Five days of preliminary training on the str.iightawMy, with 

3 to 5 trials daily, preceded the training on the nia/t^. On llu^e 
preliminary trials the rats were rewarded with inilk-sualcrd hirad 
Following this preliminary training the rats wcw givt n ^ tii.ils 
on each of the first 2 days, and 5 trials on each day a(uu that on 
one or the other of the regular mazes. On some ibiv*' llic kin wctc 
hungry, on other days thirsty The da3^ on which lhc%<* two motives 
were used are indicated on tlic graph of the results, and theicfore 
need not be detailed here, All lats had the sainc progiain of altn'- 
nations of motivation after tlieii fust gioup of lumgrv diiNs, hut 
some rats were given 4 days of tiaming with hunger as then nmti- 
vation before thirst was first used, and other lats were given S ihivi'* 
In grapiling the results, however, the data on the rats givon only 

4 days of training under hunger at the start have been shifted aluMd 
one day, so the graphs present the results ab though all of the v.iis 
had been hungry or thhsty on the same day. 

The piocedure that was used to secure liungcr was to allow the 
rats to feed on dry powdered food (with water also before thcMu} 
for hours after their da/s runs. They then were left without 
food, but with water before them, until the next day’s nins, 
hours later. The food used was a commercial rabbit food (Dniuino 
Kabbit Pel-ets, manufachned by the Nowak Milling Coi|>. of If.im- 
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mond, Ind ), which was supplemented occasionally by small quanti¬ 
ties of lettuce or othci gicen stuff To secure the thusty condition, 
the rats wcie <iUowcd to eat this diy iootl and to drink ior a period 
of 2 hours aftci then runs, then the water was taken away, but the 
dry food left befoie them until they wcit iiin 22 hoius later. These 
periods of eating and drinking were increased of decreased in the 
cases of those lats with which this was needed to keep them m ap¬ 
proximately the same physical condition as the average of the group. 
With the food used, this schedule kept the rats motivated fairly 
strongly, hut not intensely. The paiticuhii schedule used was se¬ 
lected because it seemed to 5nc!d, as neaily as could be told from 
observation of the behavior of the rats, approximately equal moti¬ 
vation undci the two conditions used 

One detail of pioccdiirc which is impoitant to record is that for 
any given rat one end-box always contained watci and the other end- 
box a pan of diy food, and that on all trials both end-boxes were 
open, so that a rat could cntci either end-box. The lats weie per¬ 
mitted to leave the wrong ciul-bo\ and to tiaveisc the path to the 

correct end-box dining the tiaining of the first 4 or 5 days (more 

exactly, until aflci the fiisL tliiisty iiin for each rat) Aftci tins 
point, however, if a lat cnteicd the inconce^^ end-box the door was 

closed and the rat impiisoncd there for ut 20 to 25 seconds 

befoie being lifted out and CiUncd to the stni ing-box, Duivng the 
peiiod when this lattci pi need lire was used any rat that entered 
the wiong ciul-box on its fifth trial was given a sixth tiial, in order 
that tile rat might not have made an ciior immediately before being 
placed on the feeding-platfoiin In only one case in all of tlie days 
of training was it neccssaiy to give a lat 7 trials in order to have 
the rat finish the day with a successful run. 

On the tnals that wcic collect each lat was allowed Lo diink for 
a few seconds if thusty, or to cat for a slightly longci time if hun¬ 
gry, and then was lifted out by hand and cairied to the startiiig-box 
There it usually was allowed to remain until, by its scratching at 
tlic exit dooi, it indicated that the mouthful of diy food that it had 
giabbcd up hail been consumed After a rat’s last run for tlic day 
It was allowed to cat foi about a minute m tlic food-box, oi, on 
thirsty (lavs, to dunk till it fust Uiincd away fiom the water pan. 
It NY as then pi .wed on a iceding-platfonn tdl all of its cage-mates 
wcic iiin, tlicn the feeding was completed in tlic living-cage. 
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The order in which the rats were run was kc|»t cmist.int from day 
to day. but in order to reduce lisle of traaiiiR, tl»c locatio.w of food 
and water were reversed for each successive caRC of . or t rats 
The definition of crrois that was used was tins: H a i.it pushed 
Its nose past the corner of the maze which peimittc.l looking ihrovif;li 
the end-box door on that side, an error sv.is couiitcil, As Hull noted 
in his expcnnvtnt, however, only vciy infrcciuently would the rats 
start in the wrong direction from the choice point an<i cm ret t them¬ 
selves before they had entered the end-box on that si.lc, and of those 
runs on which such corrections were made, vciy few \vcic c.iscs in 
which the arts had travelled more than a loot or so Inmi the cIkiIcc 


point. 

The rats used on Maze lA were trained foi 50 clay^ iUi<l tlie rats 
on Maze IB fox 42 days. Only the results for the first 26 days of 
regular training arc presented on the giaplis, lu)wc\ci, hcf^ausc the 
later trials were used for various controls, which will he doscuhrJ 
separately, and also for ccitain other tests not relevant to the problem 
of this paper. It might be appiopriatc to mention, however, that in 
this later period, m the scattered trials where standtird conditions 
were used, the performance was supcrioi even to that icaclird nciir 
the end of the 26-day period. 

Results* Little need be said regarding the mam result of this 
experiment, for the impoitant data arc summarized almoNt entirely 
by Figuic 3, Attention is called particularly, however, to the solid 
line in Figure 3 which represents the percentage of the rats that 
were correct on the first trial of each day. This is pcoliahly tlie 
most important line on the graph, because the fiist trial afiords the 
best indication of whether lats can icndjust their icspon''e'» imnu'di- 
atcly when the motivating conditions arc changed. The data of tins 
graph show that the rats rather quickly reached such a high level of 
accuracy as to demonstiatc quite unmistakably the phenomenon of 
differential motivitional contiol of habit utilization. Even after two 
or three days m succession with the same motivation the rats ap¬ 
parently had no difficulty m changing thcii response when the mo¬ 
tivation was shifted. 


The line in Figure 3 which represents the avcraRc pciccm.ij,'.- coi- 
as the Ime for tiial I, However, the bchavioi on the smuid tn.il. 
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differed in a very interesting way from the behavior shown on the 
other trials The phenomenon that seems to be levealed in these 
second trials is in a field apart from the main puiposc of this experi¬ 
ment, but I mention the point because of the considerable significance 



FIGURE 3 

RESUM8 or Exi'erimenp I IN TUP Terms or the Percentage of the Total 
Group CoRRPcr on DirrPRBNT Trials 

The circles leprcsent scores on the hungry days, the triangles the scores 

on thirsty days. 

wlijch It may have Eaily in the cxpeiiinciit it was noticed that there 
seemed to be a vciy sliong tendency for the lats to run incorrectly 
on then second tiials, «ind paitlculaily so in those cases when the 
fiist tiials had been coiiect. Since the maze which was being used in 
the caily pait of ihis expeiimciU was Maze \A, I was inclined to 
attiihutc this triidenLy to these two factois: (1) the pattern of the 
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maze d.d not give the rats an oppo.tun.ty to learn tl.r lou.i ions o 
the goal-matemls in terms of any eeneral d.iection ..r.cntat.on (1 
was not thea familiar with the studies of Lull nn.l of llallachev that 
seem to have disproved the concept of dircclitni-oneiUation m nin/c 
learninB), and (2) the last two turns that a nit had to nuke before 
entering the correct end-box were in a direition oppoMtr to tliat 
required at the choice point on the next run. It ■•eeincd <]esirahlc 
to check this hypothesis, and consequently Ma/e 1/1 w.is constructed 
and the group of 12 rats started on it. However, ilio r.its on this 
second maze revealed this same plicnoittemm Imiccd, on aluiut two- 
thirds of the days in the period covered hy Fi(pur 1 llie r.its oa 
Maze 16 showed an even more marked tciuleiiLy to run iniortfitly 
on the second trial after having been torrcct on the first than did 
the rats on Maze Id 

This peculiar tendency on the second tnnl su^^Fcsts ih.u the matter 
of the origins of the variability of behavior offeis a fiuitful held for 
further exploration It has long been lecogni/tfd that vanahility 
of performance is of inapoitancc for learning—that il is, in fact, one 
of the things which makes learning posbible, no\aevt'r, hut little 
thought has been directed to the problem of whence variahiliiy arises. 
Insofar as the matter has been treated, it seems fair ui say tIitU varia¬ 
bility has been attributed to two sources; (a) to the fact thtit when 
an animal has reacted in one way and lias failed to srcuic reward, 


or posbibly has met some punishmeju in conset|ucncr, stinie |r*unuig 
tends to result which will lessen the clianccs that the bn me response 
will be repeated, and (b) to the fact that behavior in rinv given 
situation is apt to be the product of the chance uimlunutuin of a 
large number of more or less independent factors, and that in the 
early tiiaLs in a new learning situation theic is not cncnigh Irarnrd 
on any one trial to prevent the occurrence by chance of a diffejcnt 
combination of these factors on the next trial, However, ncitlier of 
these principles would explain the second-trial alternations which 
we have noticed in the present experiment, because the altern.Uions 
occurred in spite of the facts that (a) the animals had secuicd tlicir 
reward, and [h) the performance on the second trials wus wiong 
by more than a chance amount, particulaily if it is remembered that 
the performance on the other trials of the day iiulKaled that ihcie 
was a strong habit factor present and that the rats in diicstion 
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j)rci>umably those that knew the maze better than the average of the 
gioup, since they weie the onCvS on the fiist trial 

The data, m other words, raise the question whether there may 
not bo present in siicli situalioiib as this a systematic tendency to 
va?lability —^rvhether variability is the result not merely of chance, 
and of failiiic to secure leward, but also of certain other systematic 
foiccs Pciliaps there is a mechanism somewhat analogous to that 
which Lewin has described—that is, when the rat comes to a choice 
point on its first lun thcie may be tendencies to go in both directions; 
going in one direction decicascs the tension associated with the 
tendency to go in that diicction, and lienee on the next trial the rat 
tends to pick the other alternative, which now has the greater 
tension associated with it* That tension also discharged, the rat 
tends to um coricctly for some trials thcicaftei Whether such an 
mterpielation as this is a good one, I do not know; but I do feel 
at least that there is some process lieic which is perhaps funda¬ 
mentally 1 elated to the question of the oiigins of variability of per- 
foimancc, and it would seem that the matter deserves furtlici re¬ 
search 

Conti ols, Vaiioiis contiols ^vclc needed to make certain that 
the vaiying peifoimancc of the rats w«it> not governed by some vary¬ 
ing featuic of the extiunal cnvuonmcnt, lathci than by the variations 
of motivation within the animaU, The danger of sucli external 
contiol of tlic 1 espouses was not gieat, of couisc, because almost all 
cxpciimcnts on disciimination hahtts find it a difllcult task to set up 
such liabits in lats, and to set up disciimination habits to such ex¬ 
ternal cues as might conceivably have existed (unknown to the 
c\pciimcntcr) in the picsent cvpciimcnt would certainly have re¬ 
quired very pi otiacted tiaimng, if they had been possible at all. 
The one danger which was most ical was that the rats might follow 
the tracks of those lats that had lun tluough the maze previously 
Howcvei, sevcial fcatuics of tlic expcuinental proccduie and results 
give assuiancc that tracking was not the basis of the high per¬ 
formance attained The rat that was iiin fiist on each day's trials 
could not have tiacked, and this lat had 90% of its first trials correct 
on days 7 to 26 of the tiaining Similarly, the rats that weic run as 
the /iibt lals in tlic diffeicnl cage-groups demonstrated as high a 
level of acciiiacy as tlic otlici lats, although they would have tended 
to do inoie pooily if thcic had been dependence on tracking, since 
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each successive group was run In the opposite direction fioin the 
preceding. A special check on this tracking prohlem was secured 
with the rats on Maze lA by rearranging the order of running on 
days 26 to 28, so that the direction of running u-.t-. reversed with 
each successive rat. Out of the 33 first trials in these days, 97% 
were correct. 

The most importc^nt check on this matter ui trackin^^ was svLVircu, 
however (on days 30 to 32 for the Ma^.c 1// proiip, and on dnys 27 
to 29 fox the Maze IB group) by ptacinp under the nin/c a sheet of 
newspaper) changed after every rat, so that the floor of the Ktarting- 
box and maze paths was covered to within an inch or so of each of the 
turns jiTiniediately following the choice point. Uy this means a 
diftcrent floor was secured for each lat, and since the ricwsiiaprr floor 
extended about 18" on either side of the choice point, tins device 
would seem to have provided an adequate protection ngnni'^t track¬ 
ing On the first day of this control the performance of tlw inls was, 
naturally enough, considerably disturbed, The rats crept timidly 
out of the starting box, hesitated at the cad of the acwspapcrv etc 
Only 61% of the first trials were coriect on this day. However, 
on the second and third days of this control, nlthangli llie rats aj>' 
patently still were disturbed somewhat by the changed Rijuring, there 
was only one mistake in the 46 first trials, It seems quite ccitain, 
therefore, that the rats were not depending upon tracking foi their 
guidance. 

In order to find whether the rats were guided by the manner in 
which I placed them in the starting box, or by some other uncon¬ 
sciously given differential cue, still another control was tried. An¬ 
other person with no experience at all in rat experiments was called 
in to run the rats on Maze I/, Of 10 first trials there was hut one 
mistake, 

In still another control, the rats on Maze IA were run with the 
experimenter hidden from the sight of the rats by a screen Of 
11 first trials, all were correct 

To answer the question of whether tlic two motivating (om) it inns 
were approximately equal in effectiveness, appeal may Ir had to sui 
inspection of Figuie 3, or to Table 1, in which uxc given the per¬ 
centages correct for the different trials for the hungry and thiisty 
days respectively from day 6 to 26 of the training. It nuiy be sent 
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that, akhou(^h the accuiacy was slightly gieater on the thirsty clays, 
the cliftcrcncc is slight 


TABLE 1 

pnRCENi'Aor 01 RrspoNiPS Courpcf on DiriPiiFNT Triais under the Condi¬ 
tions 01 Hunoir and lnmsT REspEcnvin y in Days to 26 


'riuii 

Hungry days 

Thirsty days 

1 

U 

86 

2 

63 

67 

3 

8+ 

88 

+ 

?3 

90 

5 

85 

86 

All 

82 

8+ 


Fiom Table 1 it may be noted also that there was no consistent 
tendency for the peifonnarice to become better as the later trials were 
reached, although Hull, m his somewhat similar experiment (9), 
reported such a tendency in Ins data. The failure of the rats to 
evince such a trend cannot be attiibuted to any abatement of the 
motivation within the span of the five trials given, because, in a 
special lest given aftci the peiiod graphed in Figure 3, it was found 
that the motivation was adequate foi an even largci number of trials 
In tins test, each rat on Maze I/J was given 20 trials m succession 
In Table 2 aic shown the percentages coiiect in the successive 
groups of 5 trials. 

TAME 2 

pERCEN VAOV CORRPCl CUOICVS lU GROUPS OT S Tr\ACS UNOIR 

IIUNOiR AND Thirst ResprcnviiTY 


Trials 


Motivation 

1-5 

6-10 

11-15 

16-20 

Hunger 

Tliirst 

8t 

88 

76 

88 

iOO 

97 

80 

53 


In the above discussion of the results most emphasis has been 
laid on the fiist trials However, as may be demonstrated now, the 
high peiccntage of coircct icsponses on the later trials of each day 
coi roborates the evidence of the first tiials At the conclusion oi 
the regular tiaining—i e , «it the end of 51 days foi tlic rats on Maze 
l/Jj and at the <muI of 37 days foi the rats on Maze IB —the rats 
weie given 5 days of fmthcr ti.lining with the locations of the food 
and watei leveisiMl On the fust of these 5 days 11 of the rats were 
hungiy and 12 tini sty, on the second day the motivating condition*? 
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were revc.sed but not changed after that It mav be seen from 
Table 3 which sumiiuriaes the results for this priiod as veil as Jor 
the last’noimal day preceding this licruni, that the relearning was 
slow enough to indicate that the succcsse, on the lain tiiak of e.i,l, 
day m the carliei training could not be attributnl inainl)- to the 
experience of the first trial, but were <lc|icndeiit upon Innit time habits 
that had been built up. It is of interest here to note ah.i lh.it during 
the period with the routes reversed there uas a veri pronmiiKed 
recurrence of the tendency for the lats to he incorrect on the second 
trial after having been correct on the fiist. However, it is of course 
altogether possible that this plieiioinenon had a diltrrciit sigriificaiicc 
here than it had during the early original training. 


TABLE 3 

Percentage of Correct REsroNSFs during thp 5 Dais nr 1 rai'Jiscp wiim tiiv 
Routes Reversed and during tub Last Dav or Nopmai 'Iraimno 
pRECEomo this Training wnii Kourrs KK\FRst-i» 


Days witli routers rrvcrsnl 


Trial 

Last 
ndj Final 

day 

Ist 

2d 

3(1 

4(h 

Sth 

1 

100 

13 

4 

56 

/y 

/\ 

2 

9^ 

22 

44 

52 

39 

18 

3 

100 

30 

35 

87 

83 

«/ 

4 

96 

48 

39 

87 

83* 

87 

5 

96 

74 

56 

78 

83* 


6 


74 

78 

91 

96 


7 


65 

83 

91 

HIO 


i 



87 

83 

83 


9 



78 

78 



10 



87 

91 




Tticse trials were used to make an incidental lest ol ilic i muliunncil- 
reller priociplo of diainhibition. S'ince the rats had first dcvelopid one 
abit very firmly^ and then had developed a second and unUTiuln iur> Inbu 
y 8 lort and recent practice, one might have CJcucited, aLfor«liiii' m ilie 

condmoned uvUiUunms, ^hui Mie nnrn 
mor« inter/en >u[Ii Ihc 

more deeblv^fit^TV'? ‘'bow ti rcsutgcmc «( tlw t.irticr .uul 

creeping from the stalling box serves ns an indicator Howes n is in.iv 
be seen, there was but liitle interference svliU ihe'iicturuty re’wmV ' 
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(jo/iilusions Relatively little need he said licic in siimmaiez- 
ing the tonelusnms of this expeiiment, because some of its points 
become .ipp.iteiit only tliioup:ti the conip.iiison of it with the othei 
cxpennicnts clescnhed hehm lliis cxpciiincnt does, however, indi¬ 
cate scvcial points, ( 1) With the type of m.i/c l\c\c vised, luts can 
faiilv quickly leaiii to vaiv then iespouses in accoidance witli changes 
m then motivation I'his fact supports 'rolman\ intcipictation of 
the natuie of habits, and also is of significance in connection with the 
question of the functions of motivation is goveimng habit utilization, 
and (2) as an incidental finding, this cxpeiinicnt seems to indicate 
that vaiiabililv of iespouse is not clue solely to chance and to failuxe 
to sccuic lewaid, but aiiscs fiom some othci systematic sources as 
well 

2 Kxppnmmf If (an experiment with an elevated maze with 
end-boxes of distinctive types) The second experiment of this scries 
was conducted with a lathci diffeicnt pin pose in mind than the fust 
expeiiment In the hist expeiiment it was dcmoiistiatcd, it will be 
icmcmheieil, that changing motivation is able to dctciminc which 
icsponse an animal will use In the second expeiiment, I sought 
to (leleiiiune wheLluM motivation could excicisc this selective iiinucnce 
<wen in connection wilti associatuuis oi knowledge which had been 
(Icveiopetl without .inv motivational satisfaction having been involved 
in the learning piocess 'I'his cxpenmcnl accordingly was patterned 
to some extent aftci the studies by Shcpaid (13) and Tolman (17, 
19), hut with the added complication that the lats had to choose 
between the locations of tw'o diftcicnt positive goals, only one of 
v\diich would he apptopiiate to tlic motivation of tlic moment 

'^I'lie [Icsciiption of the appaiatus and pioccduic of this expeii- 
incnt will explain its pin pose moic fully 

Appauitus 1m)i this cxpciiiiicnL it seemed desiiahle to use an 
appaiatus xvliich would picscnt a vciv easy learning situation to the 
lats Accoulinglv, an elevated maze was used, and the thiee end- 
boxes of the ma/c weu consiuicied so that tlie lats would be forced 
to attend, ui leact, to then difleicnccs The btaitmg-hox was diS' 
nnclivi also Mine specifically, the maze was constiiictcd as fol¬ 
lows '1 III* stai img-hox, x 1 x 8'" in its innei (timcnsions, and 
witli shavings ovei its llooi, opened onto an elevated path 1)^" wide 
and 18" ahovi the Hoot of the looni Eighteen inches fiorn the dooi 
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of thest.irting-bo’f. this patli biandml m .I.ht ixm, „l ,1 k 

arms riinning off nt 90° to tl,c n,;l,t anti Iff, au.l ,h. ,I„hI 

stva, gilt ahead Each of tW ai i«> « as K. I.m<; I Ji. .He- 

ent end-boxes to which they i.ni ncic soiiunli.i, s.ntil.i iii (Sinn.il 
cofistiuction, as may he seen from himne V, uln.li -Imn. 
graph of this nwe in its uso.il seUmg, but ilw minims ..I tl,, .mU 
boxes wcic maikcdlv diffcien, fiom each otlii-i I In- Irli h.nitl box 
was made with a couuj-alcd woo.bi, fhn.t mnsii micil In planng 



McnrKi A 

Photograph 01 iiif- Lilvauh M\/i INih is I \himmim II 
(On the floor to the right of the elcvntefl in \/v u\ti\ hi -i i it ,i ]■ iii tii M i/t 
W with It*! starliTigMitix rciun\ftt } 

bo?\rcl& at a angle so that the flnnr was nl s 

and valleys with a distance of 3}^'' uiu- iult;e to the ni'vl, iimi 
with a distance of lyi'' fimn the peak^ to the hoiioins nf ilir \.ilh \s 
T-hc right'liand box was similai in sonic icspnts, Inn ua*' sni.illci 
and had a floor made of 34'' haidware cloth with a sheet of nn soioe 
inches below that The third end-box had a thioi of hat si up 
linoleum, had a lowci celling than eitliei of the otliri ciuidifjxes 
(3^ rather than 6''), and had its floor spaie pailinoiuil nil join 
8 divisions by wooden pauitions pieiued hy aithed dotiis T wide 
and 2^ high. Each of the cncl-boxcs was enilosed sn dm w Inn i 
rat was m any of them it could not sec anvtlnng extcpi dii iriii run ol 
that end-box 
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Sithiccis The ijits used in this experiment were 9 male hooded 
rats about 3)4 months old at the beginning of training The rats 
liad not been used in any previous expciiment. 

Piocedtne The fiist stage in the training of the rats used in 
this experiment was to allow them to wander on the maze for about 
5 liours daily for 32 days, without food or water anywhere in the 
maze. At the end of each day*s cxploiatlon the rats were returned 
to their cages, and aftci an interval of 15 minutes given their food 
for the (lav, This first stage of training was intended to give the 
rats a tlioiough knowledge of the lay-out of the maze. 

The second and tliiid stages of the training were designed respec¬ 
tively (fl) to establish associations between particular goal-materials 
and tile interiors of particular end-boxes, and (i) to determine 
whcthci, after the two earlier stages of training, the rats would be 
able to piece together the different items of their expeiicnce and run 
to the correct end-box when released from the starting-box when 
citliei hungiy oi thiisty For the second stage of tiammg the end- 
boxes were sepalated from the maze propci and moved to a different 
portion of the room For each rat one of the end-boxes was selected 
as a diy-food compaitmcnt and a second end-box as a compartment 
for water. The lats weic mtioduccd into the appiopnatc end-boxes 
individually, being caiiied in such a manner that it was not possible 
for them to see the exteiioi of the boxes into which they were 
placed, This second stage of training lasted for tliiee d<ays. On 
the first (lav they wcie hungiy, and wcic placed fiist in the food- 
box and allowed to cat of the diy food for about 30 to 40 minutes. 
Then they weic lemoved and placed in the end-box where they 
were to receive watei, and weic allowed to stay there for about 20 
minutes. Tlicn they were placed in tlic thud of the end-boxes, and 
allowed to cxplnic its empty intciioi for about 30 to 40 minutes 
furtluM bcfoic they weic ictuined to the living-cages to receive 
the icinaindci of tlicii food. On tlie second day of this second stage 
of tiaining tlic lats wcie lliiisty, and were placed first in the water 
end-boxj and second m the food end-box The third day was like 
the fiist, 

TIic thud stage of tiaimng consisted of the tests on the entire 
ma/c to see wlicthei the lats would be Me to piece together their 
past cxpeiicnces In tlic first day of tins tlurd stage the lals weie 
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hungry. On this first day the watcr-p..n «.i- not ida^cd m the 
maze, since the second day of the traininR was (lr«i|;nrd to dclcrininc 
whether the rats could go correctly to the ri^lit end-hoN when 
thirsty, and without previous possihility of Icarniou tlie location of 
the water by trial and error. 

The training of this third stage coruuuicd fnr 6 ilay^ null S trials 
a day, and with hunger and tliiibt used nii allrnirur d.us Tlicn 
the cycle of the second and third stages of truiJiing repr.itcd » 
second and a third tune, each time with the lotatiniis of tile food 
and water changed. Th\$ was done because the rats had faded on 
their first third-^stage tests to cond>inc their previous c\pericnm 
immediately, and because it was thought that the reason for this 
might be that the rats had never been trained previously in making 
a choice between alternative routes. 

Two other details of procedure should be nicntionc'd. In ilic first 
place, m this experiment the rats were nut cunfiuod lu a wrung cad- 
box \i they entered it, but were always allowed to contir^ue thcit 
explorations until the correct end-hox wav friund In ihr s^nnud 
place, the starting box had no door, and the niCs could leave it at 
their own will. Their departures usually w^crc delayed at least a 
few seconds, however, as a result of the fa<t that the dimr wms at 
a height of 2" above the maze path. 

In order to ehminate danger of tracking, each succi^smyc i .\t ran 
to a different end-box for food or water, 

Results, As Figure S indicates^ the rats were nut able to make 
an immediate adjustment after tlicir second <;trigcs of training. They 
showed only very slight and unreliable si^ns of being able to piece 
together the diflferecit items of their cxpencucc in this ease ^I his 
result is different from the evidence which Shepard has lepuilcd 
(13), and different also from the iccciit findings of Tulm.m (19), 
but the difference m outcome between this cxpci Iiiicnt and ihciis is not 
to be marvelled at, since the period of training was rather brief w Inch 
was supposed to teach the rats to associate food and water with par¬ 
ticular end-boxes, and since tlus period was ncccsbarily bcpar.UiMl by 
a relatively long interval (about 23 hours) from llic test trial. Some 
ot these difficulties were more or less unavoidable with tlir pjoldein 

5? difficulties piohably could haw hem 

hminated^-tlius, it would have been better, perhaps, to have used 
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rats that had previously been trained on some other problem and 
that thcicfore possessed habits which might have been transferred to 
ccitain aspects of this problem which were irrelevant difficulties, as 
far as tlie main issue involved was concerned. 



FIGURE 5 

Results or Experiment II 

Percentage of runs correct in three different "third stages'’ of training on 
file elevated maze The circle represents scores on the hungry days, the 
triangles the scores on the thirsty days 

However, although the results of Experiment 11 aie negative as 
far as concerns thcii bearing on the pioblem for which the experiment 
was planned, the data are valuable as a supplement to the first 
experiment described above. This second experiment reveals perhaps 
even more clcaily than Experiment I that the task of adjusting be- 
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havior in response to changes in niolivalion is n \riv r.isy msk for 
rats, provided the learning situation is favoT.iWr. 1 Ins set nmi expcii- 
ment, furthermore, gives additional insuraiKc that the results of the 
first experiment were not due to some iiiKontrolleil external factor, 
because in this second expcriniciit the pcrioils of ri'itnl.nr ii.imiiii; were 
very brief, the use of three ciid-luncs teduictl ilie liLelihnoil of iliancc 
successes, and the fact that no two tuts ran in suiccs'ion to the same 
end-box eliminated any possibility of tracking 

3. Experhitenls Ill-Aj Ul-Jl, III-O, ///-/) (I'^penincnts 
With Hull’s maze and with modifications thereof)/' 'I'liis thud grouji 
of experiments was undcrtaiccn to determine, if po.-iblc, \sliat fea¬ 
tures of technique or of apparatus had been responMlile for the fact 
that my experimental results differed so sirikiiiglv from Hull's, 

Experiment I1I~A. The first cxpcritwciUtil clietk aueiupled was 
a straightforwaid repetition of Hull’s cxiierimciU 'I hi iii,i/e used 
differed from liis in that the walls were of wiHid railicr tlian of metal 
plates, and in that the (loor was of hiioleinu riitlier than of wood 
(in its general style of construction tliis iii.i/e w.k snnilat to Mazes 
lA and 15—’Sce above) The cnviroiimt'iit of ihe ini/i luohalilv 
differed appreciably fiom the cnvirojiment of lIuH's ma/c. 'J'lie di¬ 
mensions of the maze were the same, Iwmcvci, and cvept for the 
fact that no control group was used, Hull’s piondnir was kopied 
as closely as possible—each ml ran in tlie ilnctiion opposne iliat 
required of the preceding lat, the lats were run for si\ d.irs ,i wo'ck 
rather than seven, as in the two experiments dr-irihcd .ihovc, and the 
motivation was changed icgularly fiom luingi-r to durst on c.tcli 
successive day, instead of the alternations hoing more oi less ii 11 giilar 
The maze used is diagrammed m Ktgurc 6 (note, lm\\c\ vi, that the 
construction of the end of the ma^c is iiulicatcd b\ ilii' ioh it i.ithii 
than by the main part of Figmc 6) T'hc two doors on ciiIk i side 
of the end-box could be arranged, as in Hull’s expcnnicnt, so rli.u on 
one day each rat w'ould have to select one of th<- arms of th(> maze 
in Older to get into the end-box and find fond iIutc, and 'ilu i the 
opposite arm on the next day in order to get into the same uid-hox 


wore traiiKd by Mr ..... 

tc the eWEff^^^ .l am bnppyio lukiimvleVt im m.h l.inln. ,s 
aim aoie way in which the work was eucciucd. 
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FIGURE <S 


Diagram oi tup Mazks Used in the Third Group of Experiments 
The pattern indicated in the m.Tin pnit of this figure shows tlie Tnn7e used 
in Kxperinitnt JII-D The wa/c used m Expejunents III-B and III-C 
was the same, but with no hurdles in the pathway The ma^c of Experiment 
ni“A had the single end-box, as shown in the inscit, rather than the double 
end-box, hut otheiwise was identical with the maze of Experiments Ill-B 
and III-C 
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FIGURE 7 

Results of Experimbwts IIl-A (Phriom 1 To 8) anii I HI-B 

(Periods 9-l6) 

to find water there When a lat thnso the arm wlin li Wiis in¬ 
correct on that day, its run led it to a closed <|tK)r, so that it had 
to retrace its steps and enter the end-hox by way of the torrrci arm. 

On this repetition of HulPs experimentv 10 untniiood IwMiclrd rats, 
about three months old at the beginning; of training, were used. 
Before the training on the icgiilar ma'/c, 5 (lajs of pirlniiiiiarv train¬ 
ing similar to that given the rats of Kxpenment I were 
The results of this repetition of HulTs experiment lue Oiown by 
the portion of Figure 7 which covers the first 8 of the 4-day periods 
of training. Some indications of learning arc given in the later 
trials of each day, but in the first trials no more than correct 

was achieved in any 4-day period. The comparison bet ween these 
results and HuH^s results may be seen in Figuic 8, for wlncli the 
first-trial scores have been grouped into 8“d;iy units, follow inj' the 
practice that Hull used in presenting his icsiilts. On this Mime 
graph have been presented also part of the data of K\|icrjnu*nt I 
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FIGURE 8 

Pbrcbntace of First Trials That were Correct in Hull’s Experiment ( 9, 
FiouRc 3) AND IN Experiments I, III-A, 

III-C, AND III-D OF THE Present Study 

previously portrayed in Figure 3. As Figure 8 indicates, our repeti¬ 
tion of Hull^s experiment yielded results that correspond almost 
exactly with the results of Hull's experiment for the period of train¬ 
ing conceincd Thercfoie the striking difference m results between 
his experiment and Experiment I of the present study does not seem 
to be due to any possible differences in methods of controlling mo¬ 
tivation or to any otJier differences except differences of maze pat¬ 
tern Accordingly oui attention is turned to the question of what 
feature of the situation presented to the rats caused his results to 
differ so maikedly from the icsiilts which I had secured in Experi¬ 
ments I and II 

The explanation which is suggested by a comparison of the ex¬ 
periments IS an explanation much in line with Tolman’s interpreta¬ 
tion of the nature of habits and learning. When a rat made an 
error in Hull’s maze, its path led it to a door which firmly obstructed 
Its entianco into the end-box In Experiments I and II above, how¬ 
ever, when a rat chose incoirectly, its run led it into tlie end-box 
containing the material which the rat did not desire at that time, 
and the rat thus had an oppoitunity to learn what materials were 
in what places. Now, if the effect of an incorrect run is not to be 
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described as a "stmputg out of the connectimn Icadtno to that re¬ 
sponse," nor as the "development of a ssegniwe (iindittoned rcspotsse 
to that side of the maze," but is to be ilrsiiihcd ratlirr as a matter 
of the rat's learning the nature of tlic situatuui to winch rath rrsponsc 
leads, the results seem to be undcrst,iiid.ihlr Ationlint' to tins 
hypothesis, in Hull’s maze the rats would tend to learn fioni their 
incorrect runs that a closed door barred the path on that tide, and 
that that side therefore should he .ivoided. It is probably this 
factor that accounts for the fact that in the first four H-d.iy periods 
in Hull’s experiment, and in the first four 8-d.iy periods in the pres¬ 
ent experiment as well, the percentage of cornet responses on the 
first trials remained below the fifty-per-cciit rnaik Of course, ns 
the training was continued in Hull’s txiwnmrnt, the rats finally 
were able to learn that this closed door was on one side on one day 
and on the other side on the next day; but il is (|nitc understandable 
that this problem should have been a difliuilt one for the rats. As 
regards my mazes, on the other hand, this lijpothesis woiiM indicate 
that the rats were helped in mastering the prohlrin, not only hy their 
correct runs, but also by tlicir incorrect runs, snue, mcording to 
this hypothesis, the incorrect runs would lend to result in the r.it's 
learning where the goal-material not desired on (hat day was to be 
found, and with the motivation changed on the following days that 
learning would be available immediately for use. 


Experiment III-B, In order to secure a further test of the 
hypothesis just mentioned, further training was given to the |() rats 
whose performance on Hull’s maze has been described above this 
further training being given with the double end-hox sliown in 
the mam part of Figure 6, rather than with the end-box as shown in 

It was possible for the rats on their incorrect runs to enter the end- 
box containing the goal-material not desired at the time. hAcept for 
his one change and except for the fact that the directions to be 
followed to reach food and water respectively were reversed for each 

me technique of Hulls experiment. Thus, w-licn a ral emered ibr 
n««. <i.fc„d horn (he p,„=Ju,. | (‘i'';,;!," , Xu 
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was similar to tliat used in the experiment with the elevated maze, 
and, since the learning of that maze was so very rapid, it can 
hardly be that this detail in itself was any serious obstacle to learning. 

With these changes, training was continued for 32 days further. 
Contrary to my expectations, however, the rats did not show any 
appreciable improvement in their performance (sec periods 9 to 16 of 
Figure 7, and the “B*’ line in Figinc 8) The thing which did char¬ 
acterize their behavior most strongly during this further training 
“was tlic continuance of the position habits that most of the group 
had developed during Experiment III-A This factor of position 
habits seems to have been responsible for the disappearance, during 
Experiment III-B, of the tendenev to make an cnor on the second 
trial after having been correct on tlie fiist trial It might be noted 
here that this tendency, which was discussed m connection with Ex¬ 
periment I above, was displayed quite clearly in Experiment III-A 
(see Figuic 7), and w^ill be seen also in Experiment III-C (See 
Figure 9). 

In searching for an explanation for the failure of the rats to master 
the problem with the altered maze used in Experiment III-B, it 
seemed to me that the most logical possiblity was that the rats 
weic handicapped by their pievioiis experience with the one-end-box 
maze For, m then eailier training, the cxpencnce of tlie rats had 
taught them that if they found it possible to enter the end-box on 
the side which they had chosen, that fact indicated that the^coiiect 
route had been found and tliat the othci arm of the maze was blocked 
by a door at its end 

Expertmeni Ill-C To test the hypothesis just suggested, the 
obvious couise of action was to start another group of untrained 
rats on the same maze m used in Expeiimcnt IITB, Accordingly this 
Was done The lats used were 9 male hooded rats about 3 months 
old at the beginning of the tiaining. The preliminary training, 
the feeding, and the othei details of tieatment duplicated those of 
Experiments III-A and III-B 

The results of this expeiiment are shown in Figure 9 (the first 
eight 4-day peiiods of training), and also in part in Figure 8 (see 
the line thcic). In this cxpciimcnt, it will be noted, the rata 
did make definite and unmistakable pi ogress in masteimg the problem 
within the period of the 32 days of tiaining The rate of learning 
was slowei than in Expeiiment I, but unquestionably much more 
rapid than in HulFs expeiiment 
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Numbers of periods of troir^lnj 

riGURK 9 

RBsuLTa OF Experiment HI-C (Periods I To 8) and ftj' r xprniM^'^Jr Ml-f) 
(Periods 9 To 12) 

Experiment Ill-D, This last cxpcnineot, whuli w)n‘-i^ts nl a 
continuation of tlic training of the rats uscfl in ICxpcrinicru IH-C, 
'fffas conducted in an effort to secure light on ilic (pirsuon of wh> 
the curve of Experiment III-C had risen more ^•lowlv than tlir (uivc 
of Experiment I, As possible causes of the ihfterotur in ilir Mirves 
several differences of technique and appniatus ^ui'gcstcd thciii''rl\cs 
One such difference was this: li\ Experiment \ thr r.vis \\v\t ww- 
prisoned for a while Micnever they cnlcird tin* wning rml htix, Inu 
in Experiment III-C the rats wcie allmvcd to Inuk out and tn vutv 
tinue their course to the coricct end-box. Still anoiher ililfrinne 
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was that in Experiment I, and even more definitely in Experiment 
II, the end-boxes had been more clearly differentiated from each 
other than in Experiment III-C. For, m the latter case, not only 
were the two end-boxes indistinguishable in their internal construc¬ 
tion, but as a rat sat eating oi drinking in either of them, its head 
was pointed in the same direction as it would have been in the other 
end-box^ and consequently all of the extra-maze environment was 
almost identical in the two cases In other words, to use one of 
Thorndike’s expressions, the identifiability of the different routes 
seemed to be greater in Experiments I and II than in Experiments 
IIM3 or III-C 

Experiment III-D was conducted, therefore, to determine whether 
increasing the identifiability of the two paths in the maze would 
serve to increase the accuracy of the choices in the maze used in 
Experiment III-C Consequently, at six points in the pathway on 
tile left side (as indicated by the dotted lines across the path in 
Figure 6), low hurdles were placed in the tunnel. These hurdles 
were made of wooden blocks high and wide, painted black. 
After they had been added to tlic maze, tlie lats of Experiment III-C 
were given 16 days moie of training,® 

Relatively little increase in the group score is to be seen during 
the first days of Experiment III-D, due largely to the fact that sev¬ 
eral of the rats wcie considerably distuibcd by the addition of this 
stiangc element to the maze, and took up position habits favoring the 
othei side However, the perfoimance did become decidedly better 
during the 16 days of tiaining, and the change from the level reached 
in the fust 32 days of training seems to be sharp enough to justify the 
conclusion that the addition of this further detail was the responsible 
factor, rather than the continued tiaining. 

IV, General Conclusions 

This set of experiments pcimits an unequivocal answer to the ques¬ 
tion of ■\vhcclici motivation can exercise a diicctive function in rela¬ 
tion to the utilization of habits The experiments show that, pro- 

"In ibis further tmining it was necessary to ch.ingc the definition oi 
errors. If a rat thiust its nose past the cornei which permitted it to view 
the long unit of the ma/c path, in which the hurdlea had been placed on 
the one side, that iiin was counted incoirect However, there were only 
a very few enseg in which rats went as far as this and then retiaced. 
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vWed the learning situation affords cues which (Ic.irly idctUify dif< 
ferent portions of the situation, a rat can vary its response quite 
accurately after relatively bridf training, adjusting its response 
to the motivation which demamls satisfaction. 1 hose rvperiinciits 
therefore support the general idea which Tolmaii h.is niipliasi/ed, 
that habits (with the exception of the so called "fixations ) arc 
not relatively fixed and mechanical stiinulih-rcsponsc coniicLluins, hut 
are to be described rather as knowledge timt sui h and mu h lichavior 
leads to such and such consequences, which knowledge tlicicforc will 
be utilized whenever the combination of mativalion .iiul external 
situation calls for the expression of that know-ledge. The cxjicri- 
ments indicate that the very slotw learning and the low level of 
accuracy attained by the rats in Hull’s experiment xicre due to the 
characteristics of his apparatus, and not to any lack of (iistinctitcss 
in the two motives (9, p. 270) nor to anything difficiiit or artificial 
in the basic task of differential motivation control whiili was de¬ 
manded of the rats. 

As regards the relation between moHvalion and ntiliz.ttioii, the 
conclusion, therefore, is quite clearcut. Tins study siiiipleinetus tlic 
other studies of habit utilization which were nicntiiiiicd in the pirface 
of this paper. Those studies showed that motiv.ition iiuist he present 
to secure accurate and vigorous utilization of past le.trniiig, and ,ilso 
that a variety of motives may be substituted for one another ,is the 
means of securing such habit utilization. The present sliiily shows 
that, although motives may have such equivalence in trrt.tlri situa¬ 
tions, they may serve also as differentiating or selective .igenls to 
determine which of several responses will be cmplo) ed. 

As regards the relation between motivation and aenuisitioii (in¬ 
cluding under this both discovery of solution and fixation )i the tliict 
evidence is to be found in a comparison of Experiment Ill-C with 
Ei^pcriment IH-A (or with Hull’s experiment). These expeiiinents 
Involved exactly the same procedure and apparatus, it will be re- 
menabered, except that in Experiment III-C there was a double end- 
box, and on an incorrect run the rat could enter the wiong end-hox 
and see the undesired goal-matciial in it before it rcti.iicd its steps 
to the correct arm of the maze; whereas in Hull’s expeniiieiit and 
in Experiment III-A when a rat ran incorrectly its steps le,| it to n 
closed door which barred its way into the otic end-box, ntul the rat 
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had to retrace its steps as though out of a simple cul-de-sac Now, 
to a luingiy rat, it is probably no gi cater punishment to be turned 
back by a door (as in Experiment III-A) than to be turned back by 
an end-box contiuning only a pan of water Ncvcitheless, this one 
difference in the situation seems to make an enormous diftcrcnce in 
the rate of mastciy of the problem (Sec Figure 8). It would seem, 
therefore, that the rats must learn almost as much fiom their in- 
coirect responses as they do from then coirect responses, and it 
would seem also that this learning does not consist in '^having the 
connections that led to that iespouse stamped out“ because there had 
been failure to secure icw.ird, but consists ii'ither in learning the 
nature of the situation to which the response led. Since no more 
motivational satisfaction was met in the incorrect runs of Experi¬ 
ment III-C than in the incoiicct luns of Experiment III-A, and 
since it was appaicntly the diffeicnt learning that resulted from these 
iiiconcct runs m the two cases winch hampered the mastery of the 
experimental problem in the one case an<l helped it in the other, the 
conclusion that seems justified is that learning (acquisition) takes 
place which is not dependent upon motivational satisfaction or pun¬ 
ishment, but wliicli IS dependent merely upon the perceptual reaction 
to the situation. 


V. Summary 

^riiis article reports a series of experiments conducted to determine 
whether rats can learn to adjust their responses to a constant ex¬ 
ternal situation in accordance with changes in their motivation All 
of the experiments involved mazes Hunger and thirst were the 
two motives used It was found that the rate of mastery of this 
problem can be eithei veiy rapid or very slow, depending on how 
clearly the different routes and end-boxes arc distinguished from 
one another, and depending on whether, on their incorrect runs, the 
rats arc or are not allowed to enter the end-box containing the goal- 
material not desired at the tune 

In Experiment I, 23 lats were trained m a simple tunnel maze, 
one aim of winch led to food and the other arm to water. Xhe 
motivation was alternated iiregularly on successive days. An ac¬ 
curacy of over 90% on first tiials was achieved at the end of 18 
days of tiaining with 5 trials daily. 
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In Experiment 11, 9 rats were tested to see wJietlicr, after they 
had had [a) extensive opportunity to explore an ciu|)ty elevated 
maze with clearly differentiated end-boxes, ami (h) an oppnrtiiijily 
to associate food with one end-box and tvatcr with another, tlic rats 
would be able to piece together these items from their tr.miini' with¬ 
out any trial-and-error learning as the b.wis for the plit noinuion of 
differential motivational control. The rats failed to ni.ik.<‘ an im¬ 
mediate adjustment, but did show remarkably rapid learning, reach¬ 
ing 100% accuracy within live days in three such tests 
The third group of experiments sought to determine why the 
corresponding experiment by Hull (9) disclosed almost no iruiita- 
tions of learning in the first several months of training, and only 
about 77% accuracy on first trials in the first 200 days of tr.iiiiiiig. 
Experiment III-A repeated Hull’s experiment for a J.'J-day period, 
and duplicated bis findings for this period. It appeared that these 
results were caused by the fact that, on their incorrei t inns, the 
rats met a closed door at the end of the path, rather than an end- 
box containing the goal-m,rterial not desired at the time. T.xprn- 
ments III-B and Ill-C were tests of this suggcsttuii, .nid --rein to 
prove that this was the main factor rcsponsihlc for the diHereiue in 
results between Experiments I and II and e\pciiiiicnis with IIull’s 
maze, Experiment III-D showed that increasing the idrniifi.ilnlity 
of the maze paths and end-boxes also favors accuriiiy of peif(iiiii,iii(c. 

Sections II and IV of the article interpret thise icsnits .is show¬ 
ing that motivation can exercise a directive function in rcl.ilion to 
habit utilization and that, for acquisition or “le.iriiinf; prcipei," 
motivational satisfaction is not as important as is eominunly liolieveil. 
This discussion relates these points to the "law of pllrtt" and sug¬ 
gests that the apparent widespread validity of ilie "l.iw of effect’' 
rests for the most part on a misinterpretation of the relevant cxpcri- 
mental evidence. 

An incidental feature of the results bears on the (juestion of the 
ononis of vauability of behavior m Icarniiit^ Mtu.iUnn>, and 
to indicate that such variability results not incicly fti.iii diuiue .md 

from failure to secure reward, but from ccitain systemulu tend, m les 
to variability as such. 


A subsequent paper will repo it several tin the i stud 
pneno-menon of differential motivational contiol. 


ies of this s.nne 
Onc^ of ilu'M* 
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Studies dealt with maze habits, but tJ)c motives used were those 
arising from qualitative food deprivations. The other experiment 
sought to find whether the phenonicnon of diffeiential motivational 
control could be demonstrated In the field of discrimination habits. 
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les rats aont ptmia oy nc aont pna permia d'cnlret ilnna \a \mUc terminate 
qui contient le maidriel non ddsir^ an moment 
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A STUDY OF A NEGLECTED PORTION OF THE FIELD 
OF LEARNING—niE DEVELOPMENT OF 
SENSORY ORGANIZATION^ 

from the Psychalooicai Lahointory of the Umversiiy of Arhamas 


RobiiRT Leeper 


The Problem 

The pieseit investigation was designed primarily to demonstrate 
a type of Icaining winch is not oidinarily recognized in discussions 
of the nature of learning, and which is not dealt with at all, so far 
as I know, wlicn s\ich problems have been examined as: what factors 
influence the late of learning and foigetting, and what relation does 
motivation have to learning and to the utilization of habits. 

The field of learning is a vast one and a very heterogeneous one 
We have put an enoimous range of concrete things under this one 
catcgoiy, until the activities of which it is said to be a part are 
almost as broad as life itself. Now, the fact that this field is so 
licterogcncous, at least in supcificial appearance, should long ago 
have impelled psychologists to a vigorous invcstig<ation of the ques¬ 
tion as to whether this field of learning is functionally homogeneous— 
i.e,, obedient to the same laws and piinciplcs—through all of its 
length and hicadth, oi whcthci, as one would be more inclined to 
suspect, thcfc are subdivisions of the field (and probably a wJiole 
hieraicliy of sm.illci subdivisions of these) that arc functionally 
similar in cntain respects and functionally dissimilar in other re¬ 
spects If the latter hypothesis is actually the case, the discoveiy and 
clcmai cation of these functionally distinct divisions of Icaining is ob¬ 
viously of fundamental importance for rcseaich m this field, The 
different forms of learning cannot be expected to be as distinct from 
one anothci as are the ailments that constitute the subject matter of 
medicine; and yet, the possibility of securing an adequate under 
standing of learning is piobably not much greater, if wc do not 
devote ourselves to the preliminary task of finding how to group 
concrete examples of learning into functionally distinct classes, than 
would he the prohahility of successful icscaich in medicine if the 

•Accepted for publication by Cnrl Murchison of the Editorial Board. 
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rcscfircli workers in that field simply tiicd to deal wltli disease in 
general, rather than first trying to dn'^siiy the different types of dis¬ 
order, 

Altliough the above notions seem fairly obvious, it seems that psv- 
chologists generally have been inclined to search foi boinc one forinula 
which would fit the whole field of learning—a sort of univeisal sol¬ 
vent, as one might say Pciliaps the icasoa foi this is tliat other 
sciences have achieved such notable advances by finding tliat iliey 
could reduce to ft few basic things what at fiist looked like hope¬ 
lessly heterogeneous fields Whctliei tliis is the reason or not, niost 
psychologists have discussed leamuig as though they thought that the 
great diversity that seems to exist anaong tiic various examples of 
learning^ was iticicly a surface luattci, and not any diffciencc of 
principle of operation. Now, inasmuch as the various tlicoiics of 
the nature of learning are quite different from one anotlier, one 
might imagine that at least some of these differences must have come 
from the fact that difterent psycliologi&ts seized on diftcicnt types 
of habit m tlieir search foi illustiativc matciial which would vseem 
to them most clearly to lay haic the essential natuie of learning 
Such a factor is partly lesponsible for the diversity of thcoiies of 
habit that exist—compare, foi example, the illustiativc material of 
appcrccptionism and association ism» Howcvci, such a factoi is not 
the mam source of the differences of intciprctation of Icainlng. For, 
to a really amazing extent, the difte\ci\t theories of learning have 
appealed to specimen mateiial which is viituallv the same in all eases. 
This fact can be illustrated by taking an example of Icauimg \itilived 
by Koffka (6) in explaining the Gestalt intciprctation of leaining, 

this discussion, I am usidr the expression ^‘forms of learninix" in ihc 
senst* of ^‘forms of habit" The term "learning" mogt iiaturaDy should dcaig- 
jiate the proceaa of acquisition of some new skill or knowledge, etc, rnthcr 
than the products or residues of this process. However, the term "habit” 
has no unambiguous meaning m psychology, sometimes being used to desig¬ 
nate responses which have been so deeply ingrained by tcaniing that they 
are automatic, and sometimes being used (and I think preferably, since we 
have no other word to convey this iticaning) to designate the after-effects of 
learning, no matter what has been learned and iio matter how slight o; 
how permauent the impression has been. It is in the latter ^ciisc that the 
word "habit” will be used in thig p.ipct. Most psychologjcnl discing jo jis 
of the "nature of learning” are really cliscusdions of the nature of liahit, m 
the sense just denned. The association theory, for example, or the thcoiv 
of redintegration, or Tolman'a theory of sign-gestiik-expectations^ arc not 
primarily theonea of how learning goes cm, but arc theories conccrnvng the 
nature of the habits established by learning. 
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and by showing how readily the other theories of learning could 
appropriate tins same example to explain their interpretations. Koff- 
ka uses the example of a small child who reaches for a candle flame, 
IS burned theicby, and who subsequently avoids the flame rather than 
appi caches it. To Koffica this example illustrates a transformation 
of meaning, or, more particularly, a ease of unification The candle 
now is not pictty thing to be played with/* but is "a thing which 
causes pam.” Rut, to the adhcients of the association theory, tins 
example would seem to fit their tlieoiy pcifectly—the cliild was ex¬ 
periencing the siglit of the flame and simultaneously expeiienced the 
heat, consequently the sight theicaftcr recalls the thought of the 
pain which was expeiienced, and the candle is avoided. And simi¬ 
larly with the otlicr theoiies. It is so obvious how the ledintcgration 
theory, the conditioning theory, and Tolman’s theoiy would fit this 
example that there is no need to elaborate. 

Tli/s fact that thcie are so many thcoiies, all of wiifch appeal to 
similar factual material for substantiation, suggests two lines of woik 
for the futuie. For one thing, if these diffcicnt theories arc really 
different interpretations, and not merely different tciminologics, it 
is high time that cxpeiimcntal tests were devised to determine which 
of these thcoiies is most adequate foi the description of tlie material 
which they all concein. This contest certainly is not one which 
should be settled on the basis of the i dative vociferousness oi pies- 
tige of the diffcicnt gioiips Situations such as tins arc urgent chal¬ 
lenges for tlic construction and use of crilciia and techniques wliich 
will decide between rival theories. Such a welter of theories is nn 
indication of the wealth of psychology—it is a confession of poverty 
of expcninental resourcefulness. 

This paper, however, is not devoted to this first task, but turns 
instead to a second line of work, suggested by the fact that these 
diffcicnt theoiics of leaining all appeal to similar illustrative material. 
As suggested above, in so extensive a field as that of learning, it is 
highly probable that thcic are subdivisions of the material winch are 
functionally difteicnt fiom each otiici, and the discoveiy of these divi¬ 
sions is consequently of major impoitance for psychological rcseaich 
and psychological ihcoiy In view of this piobahility, we need to 
cxploic the whole field of learning to discover whet he i thcic arc 
some poitions of that field not covcicd by the existing thcoiies. If 
any such examples arc found, clear-cut specimen materials fiom these 
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portions of the field should be sought and, in the secoju! place, ciiteria 
should be devised and applied to ascertain whether this material 
really vs different in the principles of us opcralion from tlic speci¬ 
men material commonly stressed by the picscnt theories of learning, 
It IS toward these goals that the picscnt study is headed, although 
it is only a very slight beginning in this woik This investigation 
did not attempt to ferret out all of the territory nut covered by exist¬ 
ing theories, nor, even with the field with winch it does deal, has it 
succeeded m devising any crucial tests to determine wlictlici there is 
any functional novelty in the material found, Tlie contribution of 
this study is limited to the closci examination and clarification of u 
particular portion of the field of Icaining wliich seems to be dis¬ 
tinct from the portions ordinarily studied and to be, for several 
reasons, of considerable theoretical interest 

The type of learning examined in the picscnt study may seem to 
many readers to be a type already strongly stressed by Gestalt psy¬ 
chologists, for this investigation is a study of sensory oiganization, 
a study of the unification of sensory materials into dynamic or organic 
wholes Of course, the phenomenon of sensory organw.allon owes 
its present solid status in psychology to the Gestalt group, Further^ 
more, the fact that the learning dealt with in this study Is learning 
which results in the formation of new sensory patterns may likewise 
sound like material already well worked over by Gestalt psycholo¬ 
gists Their interpretation of learning as a matter of ^‘perceptual 
reorganization*^ or of ‘‘rc-Gestalting** might make it appear that they 
already have stressed the sort of material here presented. 

However, a rather odd situation prevails in this respect. Although 
the material of this study is intimately related to the work of Ges¬ 
talt psychology—one might say accurately that it grows diicctly out 
of the Gestalt work—the Gestalt psychologists have given so little 
attention to this form of learning that some psychologists of other 
schools [see Braly (2) for example] have accused them of denying 
the existence of such learning However, the fact that Gestalt psy¬ 
chologists have given too little attention to this foim of learning 
cannot be attributed to any lack of knowledge on the pait of GcstiiU 
psychologists, but must be explained by reference to the psychology 
of controversy. In. their studies of sensory organization. Gestalt 
workers have had abundant opportunity to observe the dependence of 
sensory organization on training, A naive subject, for instance, can 
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see but one of the possible organizations of many of the leversible 
illusions, A naive subject hcais a choid as a unit—it is only with 
training that he can get a diffcicnt sensory organization from the 
stimulation, etc Howevei, in their discussions of learning, the Ges¬ 
talt psychologists hardly utilize such matcjial at all. When they 
talk of learning as a maltei of pciccptual rcorganii/.ation, their ex¬ 
amples indicate, almost without exception, that they mean by this a 
change in associated or redintcgiatcd meaning. For example, when 
Kdhici's chimpanzees Icainod to utilize boxes to reach suspended 
food, the change was one that could piopcrly be called ^Vcrccptual 
reorganization,*’ since perception is a broad term covering associated 
meanings as well as diicct sensoiy expeiicncc, but the change was not 
one that could have been called "sensotv reorganization.** 

By the above, I do not mean to imply that Gestalt psychologists 
have failed to ielate their work on sensoiy oignnization to the prob¬ 
lems of Icaining Sensory organization is assigned a place of fund- 
amcnlal nnpoj lance by them as a factoi dctcj mining the ease or 
difficulty of the discovery of solutions or relationships, and by their 
experimental woik they have given abundant proof that this em¬ 
phasis IS wail anted. Similarly, with regard to the question of what 
stimuli will seivc to ic-aiousc established habits, they stress the fact 
that the impoitant consideration is, not whether the stimulus has 
some of the absolute paopciiics of the original situation, but wlicthcr 
it lias an oiganization or pattern more or less analogous to that of 
the original situation oi to some relatively independently segregated 
poition of it Howevei, the relation which they recognize between 
sensoiy organization and learning is not a reveisfblc lelationship, as 
one might say. The impoitancc of sensoiy oiganization foi Icaining 
is stressed, hut they assign only a vciy unimportant role to learning 
as a basis of sensory organization Thus, Kohlci gives the opinion 
It may be that in u very unstable con'jtellation, in winch a cer- 
Uiin form enu be seen or organized, past c\pciicncc of such a 
form will tend to produce it reall>, rthercfls without that pre¬ 
vious experience, this would not liap])cn Even in this ease, 
however, we should still have to explain what fxictoig produced 
that form in previous life It is only assumed, then, that condi¬ 
tions wcic moic favornhlc, and the question remains open 
whether they were not favorable for its originating directly 
In any ease, even granting that picvious experience of n certain 
form favors ita appearance in the future, we ought to rcalwe 
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that such an occurrence will be limited to definite cJacs, namely 
those in which the actual conaicllalian does nnt tend dcridedly 
toward other more stnV>ic wholes and forms (7, pp 208-209) 

This skepticism on the question oi whether sensory oipani/atioa can 
result in any apprcLiable amount from traiuinR mav he tiaced piimar- 
fly, I believe, to the fact tlifit the Gestalt psytliologists have received 
such strong opposition ftoin other psydiolojoists oci tliis very topic 
The Gestalt psychologists have become convinced by their woik tliat 
spontaneous dynanriic oigam^ation of psychologic.il pioccsscs is a 
basic phenomenon. Their opponents, however, imve gcncially taken 
the stand that such organisation is a pioduct of past learning oi ex¬ 
perience, and consequently is not one of the piimary data of psy¬ 
chology. Tlic self-confidence of this opposition, it must he adnntted, 
has not giown fiom any expciimcntal evidence dlicctcd specifically 
at the principles which Gestalt psychology has advanced, but has 
sprung latUet fiom a strong faith in the strength of the cmptiicist 
position in general This confidence js not altogclher sui prising, for 
the empiricist or associationist doctrine lias had some notable victoiics 
in its long career. First of all, it banislicd rationalism as a basic 
method of approach in philosophy. Later it outstripped appciccption- 
ism in the (quite unconscious) race for incorporation uUo the de¬ 
veloping field of experimental psychology. And in iclatively iccent 
years, it has helped to force a more ciitical and scientific appioacli 
to the problem ol instinctive behavior. Because of the scH-assurance 
thus engendered, the associationists have not hesitated to apply their 
familiar formula to the new material unearthed by Gestalt psychol¬ 
ogy Dasliicll, for instance, to quote an cxticnic example, suggests 
that piobabiy it is past expeiience which determines the fact that 
we see “moving pictures” as moving (3, pp. 404-405) 

Naturally, such a determined and dogmatic opposition has led 
Gestalt psychologists to minimize the evidences of the opeiation of 
learning in determining sensoiy organization, and to sticss all of the 
evidence uidicatmg that sensory organization is the result of spon¬ 
taneous organii^ing tendencies of the nervous system From the ex¬ 
periments of Gottschaldt (4, 5), for example, the thing which they 
have stressed is, not that training in some cases made it possible to 
get a sensory organization from his figuics which oidinaiily would 
never have stood out, but the fact rather that the oiganization of the 
total figure tended to prevent the scpaiatc pciccptioa of the logically 
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sep/irablc pnrt. One can find in the writings of Gestalt psydiologists, 
if one is interested in the seal eh, various statements indicating their 
familiarity with the fact that training, set, attitude, etc. help to de- 
terininc the sensory oiganiAation of at least some materials. It is 
true, morcovci, that they dcsciibc learning as a mattci of pciceptual 
reoiganiyation IIowcvci, as noted before, almost all of their ex¬ 
amples of leal rung can he described as cases of changes of meaning— 
eases wheic the subjects Icain to associate with the sensory material 
certain other things not scnsoiiallv given 

To sum up, then, it may be said that although the sort of learning 
investigated in the present study is closely related to Gestalt materials, 
It is not a soit of learning which they have sLiessed, Quite on. the 
contiaiv, their position, as well summarized in the above quota¬ 
tion from Kohlei, is that Icaining will be a significant factor in de¬ 
termining sensory organization only in relatively larc eases when 
the oigani/atinn natuially is unstable 

Howcvci, if we tiun now fiom the Gestalt psychologists and ask 
whether their opponents have done any better in the matter of 
giving a place in the field of learning to (he matter of sensory organ¬ 
ization, we find that the mateiial is quite as much neglected, The 
chaptcis on pciccption, in hooks of the associationist tradition, repeat 
over and over the dogma that sensory orgaiiiz«ition comes fiom past 
experience, but when one passes on to the chapters on learning, it 
seems that such mateiial has been forgotten or discaided, and one 
finds discussions of Icaimng in terms of stimulus and response con¬ 
nections, in terms of associations of ideas, in terms of icdintcgrations 
of meanings, etc., but no recoids of cxpcrmients with sensory 
organizations clue to training 

The recent and very intciesllng suggestion by Thoindlkc (11, 
pp 338-345) that incicasc of idcntifiability of the stimulus is one of 
the special phases oi aspects of leaining is one of the discussions 
which comes ricaiest to recognizing the sort of learning involved m 
the present studv However, in his discussion of how gre.ater identi- 
fiahilitv is seemed, ^'llor^dlkc clings to his conncctionisC piinciples, 
ratlicr than iccognizos the phenomenon of development of sensory 
organizations 

It was this lack, then, on the part of both of the contending gioups 
tliat led to the pirsent investigation The study aims to explore part 
of the teriitory of tins field of sensory organization in older to dis- 
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cover whether seusory orgauizatfons sometimes develop in a ^vavi and 
persist with a permanence, which wonld demand their inclusion 
m a definite part thereof It is hoped that 

this preliminary investigation of such mnteiial may pave tlie way for 
studies of such learning on many diffcicnt $c<hcs. t might, at the 
present, comment on only one characteristic of tliis matciial which 
illustrates the point that diffcicnt portions of the field of learning 
will obey different principles As' has been clearly shown with some 
other forms of learning, motivation is sometimes indispensable for 
the utilization of habits. However, as the rcadci can very easily 
demonstrate for himself with the cxpciimental materials of the 
present study, motivation Is not needed at all to secuic the utdi7.a- 
tion of such habits as are involved in the present study 

The Experimbot With Incomplete Eiourbs 

The first division of the experimental woik of this icport concerns 
an experiment with the Incomplete or fiagmciitaiy visual figures 
shown in Figures 1 and 2, The expenment dciuonstrates tliat witli 
such matcual as this there is a pioccss of learning which results in 
habits which have a high degree of pcimancnce, Some of the inci¬ 
dental observations of the experiment throw light on the question of 
how such habits are formed, and suggest a very tentative theory on 
the nature of the nervous processes involved, 

The suggestion (or this first eXpeciiueut came fiam Gardner Mur¬ 
phy’s discussion (8, pp 283-287) of a study by R. F. Street (10) 
The original study by Street was not intended at all as a study of 
leaining, but as a study of a certain type of intelligence-test materials 
Street was interested in the question as to what con elation existed 
between the ability to complete buch fiagmciitary visual figiiies and 
ability m ordinaiy verbal completion tests ^ Gaidner Muiphy, how- 

may be woithwhiie to call attention to a fact wliicK Di ICUivcr biought 
to my attention, that Street's study has some resemblance, in the matciiaU 
used, to the earlier studies by van dcr Torren (12) and the Schobtis (9), 
Using some test materials first suggested by Hcilbronncr and used by in 
19t>5 for the study of psychiatric cases Xheir figures, hovycvei, were line 
drawings in which the full outer contour was given, but in which many 
of the finer details were omitted in the more difiicult figures It is inteiest- 
ing to ^note that with aucli figures cluldren allowed, with increasing age, 
a definite increase iti abdity to identify the figtircs. With his mnUrini, on 
the other hand, Street found the children in the 3rd, 6th, and 9lh grades 
all made approximately the same average score 
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evci, refers to Street's matennls for an altogether cUfferent purpose, 
namely; to illustiate his suggestion that much of complex learning 
may he iritcrpictcd as a matter of pciccptu.il icorgamzalion When 
Muiphy's hook appealed, the second experiment of this paper had 
itlre.'idy been conducted Tlic new matcjial wlijcli MurpJiy men¬ 
tioned seemed, however, to have inteicsting possibilities as a means 



FIGURE 1 


Nine Figures from R, F Street (10) Used in the First Experiment 
The figures arc arranged in the order of their presentation m the first 
and second testing periods. Tlic figure presented first the upper left-hand 
figurCj the second figure the one below it, the fourth figure the one at the 
top of the second column, etc The fourth figuic is nn adaptation of one 
of the simpler of Street’s figures, the other eight arc reproductions of his 
figures. 

(From R. F, StreeFa A Gataft Compteiton Test, 1931, by permission of the 
publishers, the Bureau of Publication, Teachers College, Columbia Uni¬ 
versity, New York.) 
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of investigating fuithcr some of the pioblcms thnt had ahcnily been 
dealt vvitli, and consequently, this funhci experiment was eomUictci! 
Although second in point of time, this cxpciiiiu-ut with itiLomplctc 
figures is repoited fust in this article because (he pioccdurc and Je¬ 
suits are somewhat simpler tlian tliosc of the other experiment 
lixperiTnefitol Motetiuls ond P>oce//ij)f4 iMgvtics I and 2 show 
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FIGURE 3 

OR^piNAL InCOWPLETB FiCURES UsnO JN THE FIRST ExPEHIMENT 
Aa in Figure 1| the above drawings are arranged in tUc order of presenta¬ 
tion in the first and second testing penoda, the above diawinga being pre¬ 
sented as the 10th to the 19th drawings in the series 

the 19 complete figuies usecl as the main stimulus muLciidls in thi'' 
experiment, As indicated, 8 of these figiucs were taken fioin 
Collection, one was an adaption of one of his figuics, and ihc ntiici 
10 weie new figuies constructed on the same pimciplc as Street's 
figuies 
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The experiment was conducted as a group expciimcnt, the figures 
being exposed on a screen by means of an opaque pi ejection lantern* 
Fiom 9 to 24 stibjccts were tested at a time The size of the pro¬ 
jected image was 55" x 55" in the case of llie diawings which most 
completely filled up the illuminated portion of the screen A rough 
idea of the exposure conditions may be secured from the fact that 
when the machine was used to pioject single-spaced typewritten 
material, a block of typing six inches across and six inches high could 
be projected on the sciecn with sufficient clcainess that the wards 
could be lead in the faithcrmost corner of the room, although isolated 
typographical errors could not have been detected Since the detail 
in the different figuics was not ncaily so fine, the subjects had no 
difficulty in seeing the figures clcaily, especially since they were 
allowed to choose whatevci position in the room gave them the clear¬ 
est vision It might be mentioned incidentally at this point that a 
compaiison of the scores with the positions of the different subjects 
in tlie room seems to indicate that the factoi of distance from the 
screen did not liave any appreciable influence, if any, on the results. 

Four dliferent groups of subjects were used. All of them were 
summci school students at the Univeisity of Arkansas. One of these 
groups was a control group used as a check on the delaycd-iccall test 
given the othei thice gioups. This contiol gioup was tested only once, 
and then with the veiy brief exposuies used in the delayed-recall tests 
given the other gioups The other thiec gioups were each given 
three diftcient tests, the first two of which wcie scpaiated by exactly 
one day, and the second two of winch weic separated by 22 to 25 
days. 

The fuither details of the procedures used with the three main 
gioups aic as follows' On the fust test, befoie any of the figures 
were showm to a gioup, instructions were first given them covering 
the following points. 

Yoti wdl hf? <rhoun some figures ivJnch can be seen as weJl- 
unifiecl and colieicnt pictures of certain familiar things, provided 
you in,” ns it were, the spaces between the fragments 

shown In case you see the coirect picture, all of the different 
mniks in each drawing will he seen as belonging to the coni' 
plctcd figure In case you get o pattern which does not utiii7e 
all of the fiagmciits, yon can kn<^,thcj'cby_thiU_yoi^'ive not 
yet seen tiic figure intended. 
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To make these instruct\on«5 clearer, the simplc!»t fi^^uic of all was 
shown to the group (tl»c fiist drawing in Figure 1), and llic above 
instructions weic repeated wvtli particular tefciciicc to tins %ute 
Further instiuctions wcic then given regarding llir iccoiding by each 
subject on a sheet of paper of what he had seen and when he had 
seen It These further instructions coveted tlic^^e points: 

Opposite the number indicatuig Uic picture which hna been 
shovvn, you are to put down one or more words indicating what 
you have seen in the drawing exposed and, m parembeses, 
whether you have seen the object clc*irly and ensily, or imper¬ 
fectly and uncertainly* You arc also to maik tlie approxminic 
amount of time which passed before you saw that object ui tiic 
drawing expoicd The uminK wiH be indicated to you us fol¬ 
lows: as you are watching the piclvire, the cxpcnmcntcr will c«\ll 
off the time at second intervals for the first five ueconde, and nt 
five-secoad intervals thereafter You should record the last 
time called before you gnw the object which you record. 

After you have secured one organization of the picture^ and 
have jotted down the items asked for obovc, continue to observe 
the picture for the full exposure period In ease you sec some¬ 
thing different during the remaining time, record what U seen, 
when It was setn, and whether it wns seen vaguely or certainly, 

Since the various figures were of quite unequal difiicultyi tile 
length of the exposure time was varied from twenty <iccon(K for tlic 
easiest figures to as much as three mmutes for the most difficult* 
After each figure had been shown, no explanation was given as to 
what had been represented, and the subjects had hern asked also to 
refrain from comments to one another* At the conclusion of the 
exposure of all 19 of the figures, the subjects were cautioned that 
since other groups were to be tested, and since subsequent tests might 
be given to the same group, they were earnestly requested not to dis¬ 
cuss the work with any other person. The material excited an 
amount of curiosity wlu’cli makes it impassible to hope that this re¬ 
quest was honored in every case, but I have reason to believe that 
most of the group cooperated in this respect 
The above procedure was the procedure on the fust test witli all 
three of the main experimental groups (Groups A, R, and C), with 
the exception that one of the groups (Group C) was given some fur¬ 
ther preparation or assistance before each picture wa<i exposed With 
this group* before each picture was exposed, the group was told wdiat 
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class of object woulrl be partrayed. It may be well to list here the 
descriptions given, togcthci ivith a brief indication (in parentheses) 
of the coricct answers. The diawjngs ajc listed in the order of 
presentation. 

l (Mon^s head) 

2. An animal (dog, poppy) 

3, An animal (cat, dog) 

't A means of transportation (boat, sailboat) 

5 A piece of Iioirsehold equipment (stove) 

6 An animal and a person (man on Uorseback) 

7 A small land ammtil (rabbit) 

8, A means of transportation (locomotive) 

9 A child and a toy (boy and tricycle) 

10 A piece of household equipment (alurin clock) 

11 A means of transportation (bus, truck) 

12i Something used by almost everyone everyday (shoe) 

13 A means of transportation (nirplane) 

U An animal (elephant) 

15 An animal and a person (boy and dog) 

16, A commonly-used mechanical device (typewriter) 

17 A Common tool (saw) 

18 A means of transportation (automobile) 

19 A musical instrument (violin) 

In scoring the papers of all groups, it might be remarked here par¬ 
enthetically, the procedure followed was natuially that oi counting 
correct any answer indicating the subject had Reen the object rep¬ 
resented, icgardiess of whether the specific woids used above were 
given 

In ihe secojid Usilng peuod, for all three of the main experimental 
groups the conditions and procedure were virtually the same as were 
used wnh the Gioups A and B described above The differences 
were tJiEse (1) the exposure time was shortened in tins period, 
especially foi those pictures winch had been seen by most of the sub¬ 
jects in the first peiiod, (2) after all of the figuies had been ex¬ 
posed, the senes was given again, and as each pictuie was tin own on 
the sciecn the gioup was told what specific object was lepresentecl, 
A good many subjects expciiencetl difficulty in seeing some objects 
even after they had been named spectfically, and consequently the 
diflferent parts of such objects were pointed out, in order that as 
many as possible of the subjects might sec aJI of the pictures, On 
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this second test, Group B was given a little atiditionnl help toward 
seeing the figures intended. Instead of merely naming the object 
Tepresented, and indkaung how tho diftevent fragments wove \datcd 
to this intended whole, aid was given by exposing the complete draw* 
ing from which the fragments had been taken m the case of drawings 
of Figure 2. Otheiwisc the secaud test was the same (or all three 
main groups 

The third tcsinif^ peuod, which followed the second penod by 
22 to 25 days, was the same foi all thiec main groups aiul foi tlic 
control group as well, except that it was necessary to give the control 
group some special instructions, such as had been given in the 
testing period with the other groups, to make them undcistand what 
was their task Also the subjects of the main groups were warned 
that the order of presentation would not he tlic same as had been 
used on tlic previous testings, and that some new figures would be 
scattered among those previously seen, 

In this third testing peiiod, the pictuics were exposed for only 
a very brief time. A shutter tachistoscopc had been mounted before 



FIGURE 3 

Form Drawings Tvpical of the Nonsense Drawings Scatterpd Amono the 
Other Drawings in tub Third Tear 

the lens of the projection lantern. FVith the aid of this, each pic* 
ture was given a first exposure of about .01 second (after a waining 
signal had been given so that the subjects could get a preliminary 
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fixation of the center of the exposure screen) After that briefer 
cxposuic for each picture, a second exposure of a full second’s dura¬ 
tion was given for the same picture, Tlie subjects were asked to in¬ 
dicate what they had seen on each exposure. Most of the 13 draw¬ 
ings which were added to the list on this exposure were nonsense 
drawings, although no mention of this fact was made to the students. 
Some examples of these added figures are shown in Figure 3 
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FIGURE 4 

Percentages of thr Diffcrfnt Groups Skfing the Different Pictores in 
THE First 20 Seconds or Exposure in the First Test, in the Full Ex¬ 
posure ON THE Second Test, and in thp First or Very Brief (.01 Second) 
Exposure of Each Picture on the Third Test 
The solid black bars reprcaciit the percentages of Gioup A (N—15—see 
description of procedure for the conditions used) The b.irs marked with 
two horizontal stripes lepresent Group B (N~23), tested with almost ex¬ 
actly the same procedure as used with Group A The white bars repre¬ 
sent Group C (N=24), which was aided on the first test by having been 
told whnt cUsa of object each drawing represented The bars marked with 
slanting lines represent the percentages of the control group (N~20), used 
only With the procedure of the third test 
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Results* The graph which -^hows the lesults of this first experi¬ 
ment most comprehensively Figure 4 I'he title and subtitle of 
this figure explain what data it presents and explain what groups 
are represented by the difterent tj^pcs of b.ir. 


Ifi rtf /r/Z tf>* I 
TAi />'it Hit 

o_ so fc o} 


In tin cm utanItH 

/Qlrfil of ik>r/ {(tit 
t t > 'TO M OX 



(m*) Hcfi-i kneJ 
(iq’) Dcj 
(m} Cat 
Oo) Satllcat 
do) Stovt 
ifio) Man onfforjt 
TfcM 

l/$0) Loeomettvi 
(ftc) 

(7J> CiccH 

( 19 } 3oi _. 

(joZ >Sftot ^7^{, ^SSS^Ssss!p 

(io) Ctifhcut ^/M ^S^BB39L ^ 
( 7 ^} _, 

( 7 ^) TjffftwriUr 
(io) S<Kyt ii7{ 

do) Avtom^hti 7¥J\ 

(iO) Vfoth fl^l\ 

FIGURE 5 







bfp/f tf •' -—J 


Percbhtagus of thb Vafioua Groups Scbinc ihc Difilremt Picturbs in 
THB Full Exposure Times of the First Test and in tup Second or 
Longer Exposures of the Third Tusr 

For the explaaation of whnt tie different types of hnr represent, see the sub¬ 
title t^o Figure 4, For the explanation of the niimcncnl entries on the grnph, 
Bce the text 


In Figure 5 are shown some data supplementary to the data of 
Figure 4, It will be rcmembeied that on the first test the differ¬ 
ent drawings were not exposed for equal lengths of time, since some 
were much more difficult than othcis. Tlie full exposure times 
allowed are shown in Figure 5 by the numbers in parentheses to the 
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left of the worJs describing the different drawings. The percentages 
written at the left of the bars for the fiist test, m Figure 5, indi¬ 
cate what peiceniages of the subjects who saw the drawings cor¬ 
rectly on the first trial saw them after the first 5 seconds of the ex¬ 
posure had passed. (The diffeieiiccs in length of the bars for the 
first test in Figure 4 and Figure 5 indicate, of coinse, what propor¬ 
tions of each group saw tlie vaiioiis figures after the first 20 seconds 
of each exposure had passed). In order not to make the lecorcl too 
complicated, the data fiom Group A and Gioup E Iiave been com¬ 
bined in figuring these percentages of successes after the 5-second 
point. 

In analysing the general findings indicated by Figures 4 and 5, 
the following things may be pointed out. 

L The relative difficulty of the various drawings is indicated 
best by the left-hand column of Figure 4> which shows the percent¬ 
ages of the different groups recognizing the different pictures in the 
first 20 seconds of the exposure of each on the first test. However, 
the data on the scores of the control group (sec both Figure 4 and 
Figure 5) throw light on this same matter 

2. The influence of verbal assistance on the difficulty of the task 
may be seen from tlie left-hand columns of both Figure 4 and Figure 
5. Witli t!ic more difficult drawings, Group C seems to have been 
helped in almost every case by having been told what class of object 
was represented 

3. As IS indicated by the percentages expressed in numerical 
terms in Figure 5, in a large propoition of the cases (especially if wc 
exclude the four easy figures shown first), the conect organization 
was not gotten piomptly, but had to be searched for It is especially 
inteiesting here to considei the record of the contiol subjects given 
their first experience of the pictuies iindei the conditions of very 
brief stimulation used with the other subjects on the third test. 
Even on the 01 exposure a number of the contiol subjects saw coi- 
rcctly some fairly difficult figures. An even larger number was 
able to see some of the faiily difficult figures on the one-second ex¬ 
posure (on which, of couise, they picsumably had some aid from the 
01-second exposute just picccding) The idatively small propor¬ 
tion of the contiol subjects who succeeded shows, however, that with 
most of the drawings the correct organization was not the most 
natural organization for these drawings 
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4 The data on the third test for the three main gioups show a 
very firm letcrttion over the interval of 22 to 25 days of no practice, 
The comparison with the record of tlic control pjroup shows what 
a marked mhvicncc was exerted by past trahuiij;. However* the 
further consideration needs to be taken into account that some of 
the subjects had not been able to see some of the more difficult fiR\ire3 
clearly or at all* even with the assistance given «iftcr the second test 
Consequently* pci haps a fairer measure of tlic ictentjon of this ma¬ 
terial IS to be secured by calculating the percentage of the subjects 
who had seen each figure coiiectly on their own cftoits in the second 
test who saw the same figuics coiiectly on the third test Out of 
930 eases in which pictuics were correctly named on t!ic second test, 
there were only 28 eases (or 3%) in which errors were made on the 
third tiiaL These data me siilficicnt to raise the question as to 
whether theie Is any othei type of habit so efficiently retained as 
habits of sensory organization. 

On the third test theie were veiy few eases in which the subjects 
applied to any of the regular pictures the name of some other one of 
the things they Tcmembercd were in the series, In other words* 
there must have been lelatively little guessing, This sniiie conclu¬ 
sion is indicated by the reactions to the nonsense figuics added to tlie 
collection on the third test. In only 18% of the eases did the sub¬ 
jects attempt to say what these diawings represented, and in 59% 
of these cases they indicated that their perceptions were but guesses, 
In only 6% of the cases did the subjects apply to a nonsense diaw' 
Ing a name which might indicate that it had been confused with 
some of the regular drawings seen before. It must be rememboieci* 
too, that perhaps most of this 6% represented legitimate attempts at 
identification of drawings iccognizcd as not seen bcfoic, The non¬ 
sense drawings probably looked ns much like “o car*” dog,” oi ‘*an 
airplane,” as like anything else 

I might sum up the results of this experiment now in some moie 
general statements It might be noticed* first of all, that the usual 
process by which one gets to see these figmes is a piocess whereby 
the figure changes from one organization to another in an all-or- 
nothing fashion. It sometimes was true that a subject would notice 
first one detail of a drawing, and then from that gradually assimi¬ 
late one portion after anothei of the jcat of the drawing vmtil he was 
able to see the entire unit; but this was seldom the way in wliich the 
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thing happened* The typical process was that the figure -would 
change as an entirety from one pattern to another—often, at first, 
the figures looked liked so many jumbled marks, then one unification 
might appear which was not very satisfactory, but looked possible, 
Thus, quite a few subjects saw the drawing of the rabbit fiist as 
being '*fish jumping out of the water,** or as ^*seals*' or as **arms 
and hands '* But, since these patterns did not seem adequate, and 
the examination was continued, the figure would next transform 
itself, perimps, into something else, until finally, perhaps, the coricct 
figure was seen It is interesting that once an oiganizatioii had 
been achieved, however, even where it was considered by a subject 
as being clearly inconcct, it was found hard to exclude that organi¬ 
zation and see something else I regard even tlii§ as one clear-cut 
indication of the influence of learning with regard to sensory or¬ 
ganization It seems as though, with material of this sort, once an 
organization is achieved, that very fact seems immediately to give 
a "sticking power** to that organization which tends to block any 
efforts at reorganization. A "stamping m,’* as one might say, seems 
to follow immediately and so naturally that it is easy to overlook 
the fact of its piesence 

Anothci geneial fact not contained in the graphs above is the fact 
that there are rather consistent differences in the ability to secure 
the collect organizations from these incomplete figures This has 
been determined by correlating the scores from odd and even-num¬ 
bered pictures in the first expejimcntal period (with the omission 
of the first drawing exposed) for the 4-3 subjects wl)o had not re¬ 
ceived pieliminary vcibal prcpaiation* The correlation found was 
,64, which, when collected for halving of the data, becomes 78 
±: 045 This correlation is not appreciably different from the relia¬ 
bility coefficient reported by R F Street for the 13 figures which he 
employed, but it is a figuie which may much more reasonably be 
termed a reliability coefficient than liis calculation could be. For, 
m calculating the reliability of this material, Street’s procedure was 
to Correlate the scores made on a first exposure of his material with 
scores made on a retest with the same material after about a naonth’s 
time* In view of the extremely firm retention of such learning 
material, it may easily be seen that Street’s two testings must have 
lacked almost completely the independence which is one of the in¬ 
dispensable conditions for calculating reliability coefficients His 
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correlation probably would have been biRl^cr than mine if it had 
not been for the fact that his test was only 13 items lon^t, and tliat, 
moreover, ccitafn of liis figures were so easy and others so difilcult 
that for all practical purposes his test was even shortei tlmn tius. 

Theoieiical cojfwienis on thh €\peiivieni. These findinRs supgcht 
a number of piinciplcs. In the fust place, this exponment seems (lcfi< 
nitely to establish that sensory oiganr/ations may he developed by 
experience. Second, such scnsoiy organizations, even though achieved 
only with coasideiablc difficulty in the first instance, aic retained 
with extremely great efficiency and can function even under conditions 
of very brief stimulation, Third, such sensory organizations are not 
secured simply as a result of previous training and of present sen¬ 
sory stimulation The securing of such scnsoiy organizations may 
be facilitated by ideational processes, or association chains set up by 
verbal stimuli This particular fact is one wliicli seems to me to be 
of consideiable theoretical interest, for it seems to prove that the 
pattern of dynamic stresses which, let us assume, opciatcb spon¬ 
taneously to hold in place the nonsensical sensory oiganization which 
these incomplete figures fiist tend to assume is subject to weakening 
and modification by complex thought processes. I am inclined to 
believe that the process involved may best be tliouglit of in some 
such way as this, that the task of seeing the correct figuics in these 
incomplete figures is a process of conflict and interaction in the ner¬ 
vous system between the sponmneous organizing factors and the 
red integrative patterns, with their own tendencies of stress and 
closure, which have been deiivcd from the past expeiience of the 
person. These habit-derived organizations can win out over the 
Spontaneous organizing influences by various means, aS' (rr) peihaps 
the same causal process operates here which Kohler has suggested 
(7, pp 185-186) ns a possible explanation of the phenomenon of re¬ 
versible illusiong—after one organization has dominated the central 
processes for a while, its relative strength becomes lessened through 
some piocess of fatigue, which makes it possible for some other or¬ 
ganization to take the field, even though it was less favoied original¬ 
ly; {h) either because of some Instiuctions tliat iiavc been given or 
because the subject notices some detail which suggests this or that 
total figure* the subject ledmtegiates some sensoiy oiganizations de¬ 
rived from his past expericncc> which icdmtcgiatcd patterns then 
tend, though not necessarily immcdiatelyi to cause an assimilation of 



DEVELOPMENT Or SENSORY ORGANIZATION 


61 


the present sensory fragments into a new total organization I believe 
that this latter operation possibly may be envisaged as a piocess of 
perceptual overlap* or perceptual superposition, vzry probably mal- 
ogons to the ptocess in a bmocnlat-rivalry situation It looks as 
thougli it may be that in redintegiation tbcic is aroused jn the brain 
a pattern of nervous activity wliicli is similar in distribution and in 
properties of dynamic organization (except intensity or steadiness) to 
the pattern of ccntial neivous activity set up directly by sensory 
stimulation. 

The Experiment With Ambiguous Figures 

The second expeiiment employed somewhat different experimental 
materials, but otherwise was similar in many respects to the experi¬ 
ment described above* The subjects, who were all university stu¬ 
dents, but not the students involved in the incomplete-figure ex¬ 
periment, were tested in groups of from 10 to 32 students at a time 
As above, the stimuli used were visual figures presented by means 
of tlie projection lantern, However, in this case^ the stimuli were 
not incomplete and meaningless at first sight, but were ambiguous 
figures which almost universally yielded a clcar-cut and meaningful 
sensory organization at the very first glance One of the ambiguous 
figures used is a somewhat rough copy of the figure '‘My wife and 
my mother-in-law,” which Boring reproduced (1) from its original 
appearance m Puck in 1915. The other ambiguous figure, wliich is 
not so satisfactory, since the two alternative organizations which are 
possible for it are not so mutually incompatible, was drawn by my¬ 
self. For a really satisfactory experiment, it would have been de¬ 
sirable to have had a score or more of such ambiguous figures but 
these were all that I could secure at the time. 

Experimental materials and procedure Three different experimen¬ 
tal procedures were used with the different groups of subjects in this 
experiment With the first group of subjects, the visual stimuli were 
presented without any preliminary preparation of the subjects, ex¬ 
cept that they were told they were to be shown a pen and mk draw¬ 
ing which they were to examine carefully for a 15-sccond exposure, 
and whicli tliey would be asked to describe in writing at the comple¬ 
tion of the exposure With the second group, the subjects were given 
a verbal preparation whicli might have been expected to favor one 
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or the other of the pobsihlc organizations of tfic ambiguous figures 
which were to be seen. With the tliird group, the procedure dif¬ 
fered from the first condition described in that the gioups were given 
special perceptual preparation rather tli.vn special verbal prepara¬ 
tion, as under the second condition. 


1 



ON 







PIGUKE 6 





The PicimEs Used ik the Second Kxi>fkjmi'Nt 

The two ambigiioua figures occupy the center poauiona; the drttwings on 
the skies are the "single-phase ilrnwinga’' used with the perceptually pre- 
pared subjects, 

(Prom JS, G Boring^s "A New Ambiguoua Figure," //wer* % 1930, 

42, p. 444, by pcrnmaaioa of the author aiul the editor ) 


The more exact description of the procedure mnst be described 
separately for the different experimental gioups. Witli the subjects 
given no special prepsiration for the viewing of the amhip;uous figures, 
the subjects were simply told, as was mentioned above, that iliey wcie 
to examine the drawing exposed on the screen, and at the conclusion 
of the exposure to write down as complete a desenption as possible 
of wliat they had seen. The young woman-old woman composite 
was then shown for 15 seconds, and f<dlo\ving that the subjects weic 
allowed a period of about two minutes to iccoid their clcbCiiptions 
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of what they liad seen. When tins wilting was finished, the same 
picture was again given a iS-sceond cxpoi>ure, and tlie subjects were 
then asked to record any furtliei facts which they had not noticed 
and recorded in the first case. Finally, still a third IS-second ex¬ 
posure was given, and a third period was given for adding to the 
previous descriptions. Fallowing these three exposures of the first 
ambiguous figure, the same routine was followed with the other 
composite picture, the rabbit-pirate composite. When the three ex- 
posuics and three recording periods had been completed with this 
composite, the subjects were asked to speak up and tell what they 
had seen in the last picture sliown. With most of the groups, botli 
of the possible organizations would be mentioned by members of the 
group. Where all subjects had seen only one organization, liowever, 
the experimenter told them what other object miglit be seen in the 
pictuie, Such comments naturally aroused the curiosity of the sub¬ 
jects who had not succeeded in getting both of the possible organiza¬ 
tions, (I might mention, incidentally, that in both of these ex¬ 
periments there was no difficulty m getting stiong motivation for 
the work—possibly partly because of the materials and partly be¬ 
cause of the rivaliy inherent in a group situation). The subjects 
were tlien told that the last composite exposed would be exposed 
again for a two-mniiitc peiiod, that they were to tiy to see the othci 
possible organization duiing that time, and that they were to keep a 
record of the point in time at which they seemed the othei organi¬ 
zation. Tlie timing was done, as in the experiment described above, 
by my calling out the time in second intervals for the first five sec¬ 
onds, and in 5-sccond inteivals for tlie remainder of the exposure 
At the end of this long cxposuic, some fuither assistance was given 
befoie the second long exposuic. This further assistance consisted 
of showing for 15 seconds the 'ungle-phasc drawing stressing the or¬ 
ganization which the subj‘ccts were having difficulty in seeing. (With 
some groups, both single-phase drawings bad to be shown). Then 
the composite was shown for another two-minute peiiod In some 
cases some subjects were not able to rcoiganize the composite even 
with this help. In such cases the single-phase drawing was shown 
for another 15 seconds, and tiie composite shown foi a sixth and 
last time. After tins scries of later trials with the labbit-pirx'ite com¬ 
posite, the same course was followed with the young woman-old 
woman composite. 
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The procedure Ubed with the pciceptually prepared groups was 
exactly similar to the above, except that bcfoic the fnsi exposure 
of each cocaposite, the subjects wcie shown one or tJie other of the 
single-phase diawings derived from that same composite A 30' 
second exposure period was allowed for this After this exposure 
the subjects recorded their dcsciiptioiis of tins picture. No inth 
mations weie given that the pictuie first sliown was related to tlie 
picture which they were told would be exposed next, and which they 
were told they would be expected to desenbe. The subjects woiking 
under this condition of prcliminaiy perceptual preparation were 
divided jn two sections. One section viewed the single-phase draw¬ 
ings portraying the old woman and the rabbit respectively; the other 
section was shown the single-phase drawings portraying the young 
woman and the pirate lespcctively. 

The procedure used wuh tlie verbally prepared groups was ex¬ 
actly similar to the first pioccdurc described above, except that before 
each composite was shown, the subjects wcie given a dcscuption 
calling attention to the cbaractciistics of one of the possible pictiucs 
of the composite. These vcibal dcsctiptions were icad aloud twice 
innmedlately before the composite was shown One section of this 
verbally prepared group listened to the following description of the 
first composite 1 

You will be sbo^^n a pen i\nd inlv driwving of n yovnig womnn’a 
head. The head is not only turned to the side, but, in fact, 
turned so far around that the young woman's cheek hides her 
mouth, eyes and most of her nose, so that one can sec only llic 
small tip of her nose and her cyc-lashes Her left cheek and 
car arc clearly visible, ns is also the curve of hei chin Her 
mouth and eyes, however, cannot be seen. A heavy fur collor 
IS around her shoulders, and on her head ia a hat with a veil 
flowing from it hack over the back part of her head, 

Before the inbbit-pirate composite was shoAvn, this same section hs' 
tened to the reading of the following description: 

The central feature of the second drawing is a mnn^s head 
The man has somewhat the appearance of a pirate, with ,m 
ear-ring in his ear, a heavy mustache, rnlher rough fact, and 
a cap or bcict on his head Tlie head is turned to liic side, so 
that one sees the prohie of the man^s face Across the man's 
chest there seems to run a crooked blanch of u tree; or it may 
possibly appeal that the head has merely been added to a draw- 
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ing whichj but for the head, would have been the drawing 
merely of some hilla with a path wandering down one of them, 
with a tree in the distance, etc 

The other section of the verbally prepaied subjects listened to de¬ 
scriptions favoiing the other possible organization of each composite. 
For the fiist composite the description was: 

You will be shown a pen and ink drawing of an old woman’B 
head The head h turned to the side, so that you will see the 
face in prodle The woman hag a large Roman nose, rather 
shrunken lips, and a rather protruding chm almost hidden in 
the heavy fur collar of her coot Her left eye is clearly visiblcj 
but her car, most of her head, and even part of her check are 
covered by a scarf thrown over her head, 

For the second composite the description was 

Now you will be shown a second drawing. The central 
feature of this drawing is o rabbit sitting up on its bind legs 
by the side of a path which wanders up the hill behind the 
rabbit4 The picture contains other minor details, such as a tree 
in the background, several lulls in the distance, a few rocks 
scattered about close to the rabbit, and a few clumps of grass 
near the path The rabbit, which is seen from the side, looks 
09 though It were perhaps holding some object in its fore paws, 

Results, As an examination of the procedure will have indicated, 
the expenment was calculated to yield icsults on two questions (1) 
what are the influences of pnoi perceptual and of prior verbal prep¬ 
aration on the seeing of such ambiguous figures? (2) how easy or 
how difficult is It foi subjects to allci then organr/ation of such 
a figure, once they Jiavc been led to sec il in one way or tlic otJicr? 

Figure 7 indicates the lesults of this experiment insofar as they 
bear on the question af the factois governing the organization which 
tends to be secured first Fiom the groups given no special prelim¬ 
inary preparation, which may he legaided as control gioiips, it may 
be seen that the two possible oiganizations of each composite did 
not seem to be equally easy to secure Thus, with tlic old woman- 
young woman composite, 65% of the subjects saw the young woman 
and only 35% tiie old woman. With the labbit-piiate composite, 
73% saw the pi I ate only, 12% saw the labbit only, and 12% saw 
both of the possible oiganizations In othei words, these ambiguous 
figures weic not evenly balanced—in each picture one of the possible 
organizations tended to pievail over the other. But now, when we 
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FIGURE 7 

R^5iii,t5 or THB Fwar 15 -Sbwwp 'Bxposvnfs op rns AMmouovs Fjcdrbs to 
Groups Given Different Sorts op Preliminary Preparation 

The number of subJcLts in coch group la iiulicnicd on the griiph Atten¬ 
tion is called to the fact thnt the portions of the gronpa represented by the 
striated segments of the bars are represented twice^ appearing ou both sides 
of the Ofo line. 


turn to the results with the groups gwen a prclimii^aiy perceptual 
preparation, we find that the pnor experience oi the single-phase 
drawings controlled almost entirely the subsequent organizetiott of 
the composites. Thus, of the group which viewed the single-phase 
drawing favoring the young woman* not one subject saw the old 
woman in the composite, even though theie are quite n few differences 
between the single-phase drawing of the young woman €*md the pic¬ 
ture of the young woman in the composite. And of the subjects 
shown the single-phase drawing of the old woinan^ only one subject 
in i\ saw the young woman rather than the old woman in the com¬ 
posite. Spmwhat similar me the results with tlie rabbit-pi rate coiu- 
pQsitc, although the influence of prior perceptual preparation is not 
quite so clear-cut with this figure. After the single-pimse pirate h«Td 
been shown, about 96% saw the pirate in the composite (though 
in this case they did not see only the piiatc in all cases, as 16% of 
the total group were able to see tlie rabbit as well, in the composite). 
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Only 2% saw only the rabbit. When the single-phase drawing of 
the labbit had been shown beforehand, 26% of the group saw both 
figures in the composite, 60% saw the rabbit alone> and 6% saw the 
pirate alone. 

In the case of the groups given preliminary verbal pieparation, 
however, the results were not the same for the two composites. As 
Figure 7 shows, the preliminary verbal preparation determined the 
subsequent sensory organization of the rabbit-pirate composite ahnost 
as effectively as the piclimmaiy perceptual training had done with 
the other groups. Cut in the case of the young woman-old woman 
composite, there is no indication at all that the verbal pieparation 
influenced the sensory organization secured when the composite was 
shown With the group that had listened to the description of the 
young woman, the percentages seeing the old woman and the young 
woman respectively were almost the same as m the case of the control 
group given no preliminary prepaiation. Of the subjects who had 
listened to the description of the old woman, a somewhat larger per¬ 
centage saw the yotw^ woman, and a somewhat smaller percentage 
saw the old woman than was the case cither with the control group 
or with the group that had heard the desciiption of the young woman. 
It IS somewhat of a puzzle as to why this difference appeared in the 
effects of verbal preparation for tlic two composites, and in the 
absence of any experimental evidence it is not possible to say with 
certainty wliat factor may be the more important. One factor which 
very possibly had some role was that the rabbit-pirate drawing was 
not of such a nature that either the rabbit or the pirate would neces¬ 
sarily appear as soon as the picture was seen. Frequently the sub¬ 
jects had to examine this drawing for some seconds before they could 
discern either of tJiese figures in the composite (and some subjects, 
especially in the unprepared group, did not see either figure in the 
full 15 seconds of the first exposure of the composite). This fact 
gave more time for the verbally aroused redintegrations to exert 
an influence; so that here we probably have a situation somewhat 
like that existing with the incomplete figures of the first experiment, 
in which it was found, it will be remembered, that telling the sub¬ 
jects the general class of object represented helped them to achieve 
the correct sensory organizations. With the young woman-old 
woman composite, on the other hand, with almost every subject this 
figure tended to yield one or the othei of the possible organizations 
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in the first instant that tlie subject viewed the composite. Whatever 
the factors were that determined such an instaiUnncous scnsoiy or¬ 
ganisation, they do not seem to have been processes moused by the 
verbal preparations given beforehand. Still another reason why the 
verbal preparation may have been effective with tlic rabblt-iiiratc 
composite and not with the young womau-old woman composite is 
very probably this, that the descriptions given of the rabbit and of 
the pirate aroused redintegrated patterns of quite different natuic; 
whereas m the case of the descuptioiis of the voting woman and old 
woman respectively the verbally aiouscd images, as one might say, 
may not liave been well differentiated. 

A second aspect of the results with these composite figures con¬ 
cerns the question of whether the achieving of one sensory oigniviza- 
tion or tlie other resulted in a habit winch would tend to donimatc 
the later organization of the composites. The material discussed 
above, on the question of the influence of different kinds of picpara- 
tion, may be considered to have contributed some positive evidence 
on this question, since the cairy-over from the singlc-pliasc drawings 
to the composites was so marked* However, there is some additional 
material on this question from the seiics of exposures of each of tlie 
composites, For, we can assume that, aside fiom tlie influence of 
learning or of set, one would have expected that ns the subject:> 
continued to gaze at these composites they would tend to sec the 
other of the possible oiganizations However, this proved very diffi¬ 
cult for the subjects With the young woman-old woman composite 
not a single subject secured a different sensory organization of the 
composite in the first three 15-sccond exposures of it And in the 
case of the rabbit-pirate composite this same tendency was icvcalcd, 
though not in the same extreme degree. Thus, of those who had had 
no prelimmary preparation, 12% were able to see botli figures in 
the course of the first three exposures of the composite. Of tlic gioups 
given a prelimmary perceptual preparation, 49% of those wlio liad 
seen the single-phase drawing of the rabbit came to sec the pnatc also 
in the course of the three l5-sccond exposures, and 37% of those who 
had seen the singlc-phasc drawing of the pirate came to see the inbbit 
fliso. In the case of the groups given preliniinary verbal preparation, 
50% of those who had been told about the rabbit enme to see both 
the rabbit and the piiate, and 33% of those told about tlic piiate 
came also to see the rabbit. 
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The same diiHculty in changing the sensory organization was seen 
very clearly in the longei exposures that followed. As was stated 
above, before the first of these longer exposures the subjects were told 
what the two possible organizations of the figure were. Before the 
second of these longer exposures, and bcfoie the thud also, the 
single-phase drawings were exposed for 15 seconds each. Even with 
these aids, however, the subjects only gradually accomplished the 
task of seeing the other possible figure in the composites, especially 
with the young woman-old woman composite. Even after they had 
been told that theie was a )'oung woman to be seen, with her head 
turned partly away, 80% of those who had previously seen the old 
woman could not see anything else in the first of the two-minute ex¬ 
posures The single-phase drawing of the young woman was then 
shown them, but even after viewing it, 29% of these subjects still 
did not succeed in seeing the young woman in the next two-minute 
exposure In the case of the subjects who had seen the young woman 
at first, somewhat the same difficulties were experienced, but not 
to an equal degree A rather odd thing in this connection is that 
frequently, although the subjects reported details of the pictures 
which were inconsistent with the organization they had secured, they 
did not sec the other possible organization Thus, some subjects 
reported that on the old woman's nose was a wart (the nose of the 
young woman, in other words), but they did not see the young 
woman. Others said that the neck of the young woman looked 
peculiar, that there was a marked swelling on it (the chin of the 
old woman) and had a gash m it (the old woman's mouth), and 
yet they did not see the old woman 

However, this above material does not answer in an altogether 
satisfactory manner our question as to whether learning occurs with 
such material as tins, for the nature of the situation was such that 
it may well be claimed that the results indicate the operation of set 
rather than of habit Of course, this objection itself is not a per¬ 
fectly clear one, because the phenomena of set and of habit are cer¬ 
tainly not devoid of lelationship I believe it is quite safe to say 
that *‘set’' is, in part at least, a matter of learning However, it may 
be that set is something more than habit, and there may be certain 
functions which can be performed by set which cannot be performed 
by habit This source of uncertainty in the inteipretation of the 
above lesults led to the testing of another group of subjects with a 
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procedure rather different from that described above. Tlie subjects 
of this last group were tested individually in my office. Moreover, 
the composite picture was exposed to them, not on the screen by 
means of the projection lantern, but merely as drawings on sheets 
of paper. Some effort was made to find whether diffciont means of 
preparation or of exposure of the composite would determine the 
organization of each composite. Some of the subjects were pre¬ 
pared by reading to them the verbal descriptions of one of the pos¬ 
sible organizations or the other. With still other subjects no pie- 
liminary prepaiation was given, but the picture was exposed in a 
manner which I thought might favor the one or the other organi¬ 
zation. For tills purpose, two pieces of papei had been cut in such 
a manner that they might be placed with a small opening appear¬ 
ing between them and so that, as the slips were cliawn apait, the 
drawing behind would be seen through a diamond-shaped opening of 
increasing size With some subjects the small opening (about 
inch across) was placed so that the subjects could see, through it, a 
portion of the composite which belonged to only one of the two or¬ 
ganizations. Thus, certain subjects liad sliown to them in this 
manner the nose of the young woman, or the eye of the piiatc, or the 
mouth of the old woman, or some similar part. After a fixation had 
been assumed, with some of the subjects the two sheets were snatched 
to the sides as swiftly as possible, while the subject meanwhile con¬ 
tinued to gaze at the picture, and described what he saw. With 
other subjects the two sheets of the screen weie diawn apart rather 
slowly, so that the entire drawing was uncovered in about two to 
three seconds. By means of these tests I hoped to get some insight 
into the question of wliat factors dictated what organization was 
secured by the subjects who had no special prcliminaty picpaiation. 
One hypothesis that naturally had suggested itself was that some 
subjects tended to sec one organization and other subjects tended to 
see the other one because they had points of fixation which led them 
first to notice details which would be consistent only with one total 
organization or the other, However, the results of this special test 
were quite inconclusive. The slow withdrawals of the papoi yielded 
exactly the same percentage who saw the oiganization which I Imd 
not intended to favor as who saw the one I souglit to biing out. 
With the quick jerking away, there may have been some tendency to 
see the picture which included as a consistent pait tlie detail which 
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had been fixated, but the group was too small to have any signifi¬ 
cance. 

However, my main interest in this group of individually tested 
subjects does not concern this question of the factors influencing the 
original impression, but concerns rather the contiibution of this group 
to the problem of the role of habit m dctei mining the organization 
of such figures. The manner in which this group was used to get 
light on this question was this; at a time 12 to 14 days after the sub¬ 
jects had seen these drawings, the young woman-old woman com¬ 
posite was shown to them suddenly, and in an altogether different 
setting, and they were asked immediately to indicate what they had 
seen in the composite. This delayed test was given in the midst of 
an ordinary class discussion The projection lantern was being used 
to display some pictures of special types of mental defectives. In 
the midst of this discussion, without warning, the young woman-old 
woman composite was flashed on the screen The exposure of this 
pictuie was brief—about a second or less in time—and the subjects 
were asked then to take paper and write a description of what they 
had seen. It ia interesting that in only one case out of a total of 19 
subjects did the sensory organization appear in a different form 
than had been achieved previously, and then only momentarily be¬ 
fore the same organization appeared as had been seen before Cer¬ 
tainly in this test the influence of set can be ruled out as a determi¬ 
nant, since the time that had elapsed was so long and since the physi¬ 
cal and psychological setting of the exposure was so changed from 
that used in the first experience of the figure 

Interpretative comments. Most of what has been said previously, 
in commenting on the results of the first experiment, seems to apply 
to the second experiment as well This second experiment, like the 
first, shows that when a sensory organization once lias been achieved, 
whatever the factors that have produced it, there seems to be some 
sort of cohesive foice, as one might say, thiit tends to prevent the 
person from securing any different sensory organization. This co¬ 
hesive force seems to be not merely a matter of set, but a matter also 
of rather permanent habits Verbal preparation, in the sense of 
de-^criptions of possible organizations of the material, seems to be of 
some value in helping the subjects to organize or reorganize their 
perceptions, but such verbal pieparations seem to be a rather frail 
governing factor in comparison with the way some other influences, 
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whatever they may be, tend to dictate the orpanizatioji when the 
stimuli first are presented. These main governing factors would 
hardly appear to be constitutional factors or any habits necessarily 
of long standing in the person’s life, because the picliminary per¬ 
ceptual preparation seems able to dominate very readily. But, what¬ 
ever the influences are, once an organization is achieved, it tends to 
stick The verbally aroused redintegrations are able, In perhaps most 
cases, to aid in the reorganization of the sensory material, but their 
work is against odds The effectiveness of the prior perceptual 
preparation gives powerful evidence against tlic theory that think¬ 
ing is carried mainly in verbal terms, for after viewing the single- 
phase drawings, the subjects probably could not have given as com¬ 
plete an account as the veibally prepared subjects could have given 
from the descriptions read them. The descriptions that they wrote 
down of the single-phase drawings were generally not descriptions 
(at least in the case of the young woman-old woman composite) 
which would have differentiated very adequ«itely between the two 
possible organizations of the composite. 

Summary 

This paper reports two experiments on the development of sensory 
organizations by training It indicates that the achieving of sensory 
organizations is facilitated by veibally aroused redintegrations to 
some extent, and by preliminary perceptual preparation to an even 
greater extent. The results indicate that, once one of tlie possible 
organizations of visual material has been achieved, this fact seems 
to operate immediately to render difficult the achievement of any 
other of the possible sensory organizations which sucli material might 
yield. Moreover, once a sensory organization has been achieved, it 
seems to be retained very efficiently over considerable periods of time, 
thus justifying the term ‘ffiabits of sensory organization.” 

In studying these problems, two different types of visual stimuli 
were used, The first experiment utilized incomplete figuics which 
tended to yield rathei stable nonsensical patterns at first, but which 
could be seen as well unified pictures if a person, on the basis of his 
knowledge of the object represented, ‘Tilled in” piopcily the spaces 
between the portions of the objects that were directly portiayed Tlie 
material used in the second cxpeiimcnt consisted of two ambiguom 



DEVELOPMENT OP SENSORY ORGANIZATION 


73 


figures each of which was capable of yielding two diflerent, but in¬ 
compatible, meaningful pictures. 

In the discussion of the theoretical significance of the findings, 
attention is called to the fact that such learning as is considered 
here has been rather generally neglected, both in theoretical dis¬ 
cussions of learning and in studies of the factors influencing the rate 
of learning, the rate of forgetting, etc. The different theories of 
learning, despite their differences of terminology and emphasis, really 
appeal to somewhat similar specimens of learning to justify their 
claims. The psychological group which has dealt most with the 
sort of learning here exemplified is the Gestalt group, but unfor¬ 
tunately their discussions of learning have given almost no place 
to such learning because of their strong tendency to emphasize the 
origins of sensory organization in the spontaneous organizing proper¬ 
ties of nervous action Other psychological schools have generally 
maintained very dogmatically that sensory organization, insofar as 
It IS a fact, is a product of past training. Their development of this 
idea, however, has been restricted almost entirely to discussions of 
perception, and has generally been forgotten when the discussion 
turned from that topic to the topic of learning. 

This investigation is offered mainly as an exploration of a portion 
of the field of learning which may prove of value as a means of 
testing the problem as to whether the field of learning is function¬ 
ally homogeneous throughout its length and breadth, or whether we 
should be turning our attention to the problem of classifying the 
materials of learning on the basis of a to-be-discovered hierarchy of 
functional similarities. 
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UNE 6TUDE D’UNE PORTION NI^GLIGBE DU CHAMP DE 
L’APPRENTISSAGE—tE DRVELOPPEMENT DE L'DRGANI- 
SATION SENSORTELLE 
(R^sum6] 

On rapporte deux expAnencea sur le diveloppemcnt des habitvides de 
I’orgatiUation scnaonelle La premiere experience a employ^ Ics dessins 
fragmentaires montr^a dans Figure 1 et Figure 2 Cette experience a 
moiitr6 qiiMl eat plus facile^ d'obtemr ^organisation senaoriclle qu'il fnut 
dc tela dcssins quand on salt bicn la cipssc g6n6ra[c dca objets A laquelle 
appartient chacun des objets repr^aenttfa, et que, qunnd on npprend A 
voir (lea figures si incompl^tes, on obtient des habitudes qui sont rctcnuca 
d’une fagon tr£s efficace. La deuxiSme experience a employ^ plusieurs 
figures ombigucfl EUc a montr6 que la preparation perceptive anterieurc 
eat beaucDUp plus efficace pour la determination de comment on voit ces 
figures que la pT6paration verbale am^rieure, et nussi qu'avec tclies figures 
I'ach^vement d’unc organisation aenaoiielle ou d'unc antre donne comme 
r^auUat la fotmation d^finic des habitudes 
Lea sections th^oriques de Tarticlc appuient aur la niccssit^ d'essayer de 
savoir comment on classifie les matiArea du champ de I'apprcntissagc sur 
la base de la similarity des principcs gouvernants, et condninment I’casai 
de dycouvrir des pnncipes trAs apecifiques qui geront dc vnicur dans tout 
le champ de I’apprentigsage, 
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eine untersuchung eines vernaciilassigten teils des 

GEDIETES DES LERNENS* DIE ENTWICKLUNG DKR 
SINNESORGANISATION 
(Refcrat) 

Zwet Verauche ubcr die Entwicklung dei Gcwohnhcitcn dcr Sinneaor- 
ganisation wcrdcn angegeben Bei dcin crstcn Vcrsucli warden frngmcnt- 
ansclie Zcichnungen, wic in Figur 1 tind Figur 2, dargebotcn, Dicser Ver- 
such bewieSj dnsa die Erlangung der richtigcn Sinnesorganlsation aolcher 
Bilder durch die Kcnntnis der allgcmcincn Klasse der Objckte^ dcr jedes 
der dargebotenen Bilder angeliort, erlcidR<»it wird, und dass dns Sehen^ 
Icinen der unvollkommenen Figurcn Gcwohnhcitcn cucugt, die sehr 
giundlich behaltcn werden Der zweite Versuch verwnndte mehcre 
rweideutige Figuren Es wurde dadurch nachgewieseii, dass vorangehendc 
Wahrnehmungavorbcieitnng viel wirkaamer zur Bestiramung ist, wic solche 
Bilder gesehen werden als vorangehendc Veibalvorbereitung, und aiich daaa 
bei soJehen Figurcn die Erlangung einer Sinncsorgaiusation odei cincr 
anderen einc beatimmte Gewohnhcitserzeugung zur Folge hat 
Die theorctischen Tcile dicser Abhnndlung betonen die Notwcndigkeit 
des Veranches, die Matcnaben aus dem Gcbiet des Lernens auf Giund 
der Ahnlichkeit der herrachenden GrundsaUe cinzuteilcn, und daas man den 
Versuch verwerfen sollto, irgcnd bestimmte Grnndsatze zu findcn, die fur 
dns ganze Gcbiet dea Lernens guJtig snid 
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THE EXPERIMENTAL MEASUREMENT OF A SOCIAL 
HIERARCHY IN CALLUS DOMESTICUS. IIL THE 
DIRECT AND INFERENTIAL MEASUREMENT 
OF SOCIAL REFLEX NO- 3 

From the Psychahifical Laboratories of Clark University 


Carl Murchison 


The first two papeis in this series (1,2) detailed the background 
of this investigation and presented the methods to be fallowed m 
these time and space analyses of social phenomena. A brief abstract 
of the findings of those two papers is as follows* 

Beginning at sixteen weeka of age six young rooaten^ arc 
arranged in a hierarchy of donnnance, the order being deter¬ 
mined by the number of individuals in the group that each 
lODster Id able to defeat in physical combat (Social Itedcx No. 

2), This order of ranking is revised at intervals of four weeks 
from the I^th to the 36th week^ Beginning uiimcdiatcly after 
being taken from (he incubator, these same individuals had been 
tested at frequent intervala in the Social Reflex Runway This 
test consisted simply of releasing two individuals simultaneously 
from opposite ends of the runway, and then observing the time 
and distance traversed by each in running to the other (Social 
Reflex No f) Various operations involving the concepts of 
physics were applied without great success to these data. This 
was followed by the application of the simple measurements 
of time and space When plotted ns a function of Social lleilcx 
No 2, it was found that Social Reflex No 1, plotted in terms 
of apace alone, was almost truly linear. A theoretical cor¬ 
rection of the abscissa units, which agreed with the empirical 
data, satisfied the requirements of linear function, 

Social discrimination in Gailus doinesiicas is identified as it 
IS measured in the Social Discrimination Cage. When the 
discriminations are plotted against Social Reflex No 2, a 
relationship appears which approaches a linear form. When 
the discriminations arc plotted against Social Reflex No. I, true 
linearity is approximated at the 36tl\ week The analyses 
show that imnle discriminations for pairs of males are nway 
from dominance, and that female discriminations for pairs of 
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males aic in Oie dirtLtioii of (luminanrc "1 he constancy of 
this Unit in males mnkes il possililc to mcasiiic sucial dis¬ 
ci iiniiialioii ni Gniitis domesiictis in units of space 

It was pointLcl out that these oi some similai riictluuls, built 
upon the incsiipposition that the mclluHls opcialc on behavior 
rpiantn common to the social cruidutt of all social animals, can 
icach (litouKli the iiicdunn of covaiialilc IcchiiKiues to the 
eventual foiimilntion of social law 


-40 D - 
^LACK- 



FIGURK t 


- 40 D 
’ Y - 
83 ' 
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Tiii‘ SuKTic:is 

The five pullets that have cntctcci tluM expciiiueiits as incnihcjs 
of Gioiip D die pictuicd in Fi^uiics 1-5 These pietuics weic taken 
at the 40th week ''Flic cooitlinates aie in indies, and the \veiti;lu 
in ounces is f^ivcri in the Icf^cnd 

d'lic six male mcmbcis of Crioiip J) ha\e been hilly dcscnbcd 
in the fiist two papers of this senes 



PIOTTRF /i 
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-40.D ' 
G • 
97- 



Tai- Aim>ar\ius 

I'he appniatus lofcnccf lo in tins paiici will in all cases be the 
Social Reflex Runway and tlic Social Disci imination Ca^c fully 
flcsciibed in the Hist two papeis of tins senes* 

PROCIiDURF 

At fieyuent inicivals diiiini2: tlie pciiocl fioin the 16th to tlic 48th 
WTcks the ticadiriK of these pullets by these loosteis was obscivcd 
and lecoidcil In each case the identity of the loostei and iniliet 
was iccoided Duiinj^ the cailici months one loostei at a tiiuc 
would be placed alone witi) the pullets foi a penorJ of time, tJic 
total time allotted to each loostei bciiiji; stiictly equalized As tlie 
CYpeinncnlej gained faciJity m JccoiJing the obsei valjons, tJll^ sc^^jc- 
f^ation was discontinued and obseivations w^cie made on the ciitiic 
^roup as a unit 

At ceitaiii staled times the pullets wcie tested in the Social ReflcY 
Runway find in the Social Disctiniinatfon Cage Atceitam icitciyals 
tlicse tests wTic also made w'llh the pullets and roostcis in mixed 
pans 

On all data so y;atlieied ccitain opeiations wcie peitoiined, and 
into these opcifUions weic intioduccd data fioin tiic hist tw'o papers 
in tins sciies, 
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Tjii Haw Data 


In Table 1 mav be found the weight in Ivilogi.niis 

of each 

of the 

five piillctb 

in Gioup D at the 32iicl and the 4()th we 

cks 




IMJUi 1 



WUGUT m 

Kn OGRAMS 

OF Each oi nn Fivf Pumui in Grouc 1) 

Ai nil 



32m> AND nil 40III We'pk3 





33n<l week 40ih week 



P Blaik 

2 49 

2.63 



P Yellow 

20t 

235 



P Willie 

2 72 

2 97 



P Re(\ 

2 83 

3 03 



P Gieen 

2 [9 

2 75 




TAHrE 2 



Totai. OiisEEivri) Truiunc.s oi Fvlti Pun i i rii Imch Roosjjr im Gkoup J) 

DuniNC nir Pnuon from nil 20ni ro niu VSni Wi Hvs 

luv lloosTins 

ARl 

Listfd in 

nil IlORl/ONlAJ COlUMNj AND I III 

Pui f I rs 



ARF 

Lisipu IN HIP ViRjicAi CVjiuum 




VV IJliit Giceii Mellon Red 

Wlijic 

'1 olal 

P Black 

10 

36 0 0 0 

40 

106 

P Yelloiv 

23 

40 0 0 U 

21 

84 

P Willie 

33 

U 0 (1 0 

0 

47 

P Red 

29 

0 0 0 0 

0 

29 

P Geeti 

25 

0 0 0 0 

1 

26 

Total 

t+0 

90 0 0 0 

62 

292 


In Tnblc 2 m^ly be found tbe complete (bstilbiitjon oi the 292 
tread mgs tliat weie obscived by the expciinicrUci (lining tiie penod 
from tile 16th to the 48tli weeks. It is gicatlv to he regieitcd that 
only thice of the mx loosteis engaged in this rcllex This may 
be tile biological result of the cioss-hiceding of which the*c six 
roosters aic the pioduct 

Table 3 indicates the itcccleiatvon ot time \\\ seconds of Social 
Reflex No. 3 as compaied with Socitil Reflex No 1, both measiucs 

TABLE 3 

Tins Tar!.!: Shows TiiF XccuiRArioM oi "lun^ im Sicomis oi Sociai Rei tlx 
N o 3 As CoMPARFD WITH SoLiAi Rriux: No L Born Mi asurfs Bein'(. 


Madf during IIIL 32 nd WriK Maip GnJIus (/omcfilttiT, Group D 


YV nine 

While 

Agaiust other five rooneis in Group D 

27 5 ( 

5 1 

Against five inillets in Gjoii|j D 

2 2 3 1 

3 7 
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being taken during the 32nd week on the three roostcis that exhibit 
Social Reflex No 3. 

Table 4 gives the avciage distance and time ol each looster against 
each pullet in the Social Reflex Runway during tlie 32nd week Table 
5 gives the same data for the pullets paired together in the Social 
Reflex Runway. 


TABLE 4 

With Distamce in MEiiiRg and Time in Seconds, This Tadle Gives the 
Average Distance and Time oi Each Rooster im Group D against 
Each Pullet m Group D During the Thirty-sfcond Week 
(R ead vertical columns) 



YY 
d t 

Blue 
d t 

White 
d t 

Red Green 

d t d t 

Yellow 
d t 

P, Black 

5 48 

24 

5 48 

3 1 

4 87 

3 0 

487 8 0 244 9,1 

3 66 6 0 

P. Yellow 

+.87 

20 

4 87 

23 

4 26 

24 

4 87 3 0 2 44 10 3 

3 05 12 3 

P Green 

5 48 

22 

5 48 

40 

5 48 

42 

4 87 3 4 4 26 11 3 

3 66 19 0 

P White 

5 48 

2 3 

5 48 

40 

5 48 

5 0 

4 26 10 0 4 26 12 0 

3 05 13 2 

P Red 

5 48 

2 1 

5,48 

22 

S+8 

40 

4 87 2 3 4 87 12 0 

4 87 9,1 

Average 

5 36 

22 

5 36 

3 1 

sn 

3 7 

4 72 S 3 3 65 10.9 

3 66 11 9 





TABLE 5 



Average Daily Distancf in 

Metprs and Avfrage Daily Time : 

IN Sfconds 

Run nv 

Each 

Puli,FT during thp 

Thirty-second Week against 


THE Other Four Puliets in Group D 





(Read vertical colirmug) 



P Black 

P Yellow 

P 

Green P White 

P Red 



d 

t 

d 

t 

d 

t d t 

d t 

P Black 




2 44 

1X,2 

I 84 

27 0 62 25 0 

1 84 30 0 

P Yellow 

3 66 

tl 2 



244 

26.0 3 34 26 0 

123 30 0 

P Green 

4 26 

27 0 

3 66 

26 0 


4 26 26 0 

3 66 28 0 

P White 

5 48 

25 0 

4 26 

26 0 

1.84 

26 0 

305 ISO 

P Red 

4 26 

30 0 

4 87 

30 0 

2 44 

28 0 3 05 15 0 


Average 

4 41 

23 3 

3.81 

23 3 

2,14 

26 75 2 44 23 0 

2.44 25 75 


Tabic G gives the social discriminations of the roosters for the 
pullets in the Social Discrimination Cage, while Table 7 gives a 
simple analysis of the discriminations 

The social disciiminations of the pullets by the pullets aic given 
in Table 8, with a simple analysis in Table 9. 

In Table 10 arc given the sex disci iminations of roosters for 
mixed pairs in the Social Discrimination Cage, while Table 11 
carries a simple analysis of such discriminations 
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TABLE 6 

SOCIAL DiacRiMiWATiON OF Pullbt3 hy Roosters in Group D durino the 
Twbnty^bickth to Thirtibtw Weeks. Each Pair I9 Revbrsbd for 
A Second Discrimination 
(The pullets ace paired in the vertical column ) 



YY 

Blue 

White 

Red 

Green 

Yellow 

P. Black-P. Yellow 

+ 

+ 


+ 

+ 



+ 


+ 

+ 

+ 



4- 

P, Red-P* Green 

+ 

+ 


+ 


+ 

+ 

+ 

4- 

“h 

+ 

+ 

+ 

V, Biflck-P. White 

+ 

+ 


+ 

4- 


+ 

+ 



+ 

+ 

+ 

+ 

+ 

P Grceii-P> Yellow 

-f 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

P.Blaclt-P Red 


+ 

+ 

+ 


+ 

+ 


+ 

+ 


+ 

+ 

-1- 

+ 

P Wkite-P Yellow 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

P Black-P Green 

+ 

+ 


+ 

-1- 

-t- 

+ 


+ 

+ 

H- 

+ 

+ 

+ 

P Red-P. White 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

P, Green-P. White 

+ 

+ 


+ 

+ 


+ 

+ 

+ 

4- 

-1- 



+ 

P.Red-P. Yellow 

+ 

+ 



+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


TABLE 7 

Social Discriminaxiom of Puilets by Roosters in Group D Tabulated 
+ OR — AS THE Rooster Chose the Pullet Higher or Lower in 
Number of Timcs Treaded dy Roostehb under Experi¬ 
mental Conditions 



+ 

— 

YY 

8 

10 

Blue 

11 

7 

White 

n 

1 

Red 

7 

11 

Green 

8 

10 

Yellow 

9 

9 

Totals 

54 

54 


Tables 12-13 exhibit similar discriminations of pullets for mixed 
pairs. Table 14 exhibits an analysis based upon those mixed pairs 
alone that contain the three roosters that engage in Social Reflex 
No. 3. 
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TABLE 8 

Social Discrimination of Pullets dy Pullets in Group D during the 

TWENTY-BICmil TO THIRTIETH WLEKs EACH PAIR ig RPVERgCD 
FOR A SECOND DISCRIMINATION 
(The pullets are paired in the vertical column) 



P. Black 

P Yellow 

P, White 

P. Green 

P. Red 

P Black-P Yellow 





+ 

+ 



+ 

+ 

+ 

P Red-P Green 

+ 

+ 

+ 

+ 


+ 

-H 





P Blpck-P. White 



+ 

+ 



+ 

+ 

+ 

+ 


P Green-P. Yellow 

+ 

+ 








+ 

P Black-P Red 



+ 

+ 

+ 

+ 

+ 

+ 



P White-P, Yellow 

+ 

+ 





+ 


+ 

+ 


P. Black-P, Green 



+ 

+ 

+ 

+ 





P, Red-P, White 


+ 

+ 

+ 



+ 

+ 



P. Green-P White 

+ 

+ 

+ 

+ 






+ 

+ 

P Red-P Yellow 


+ 

+ 



+ 

+ 


+ 





TABLE 9 

Social Discrimination of Pullets dy Pullets in Group D Tabulated + 
OR — as the Pullet Chose the Pullet Higher or Lower in 
Number or Times Treaded dy Roosters under Experi¬ 
mental Conditions 



+ 

— 

P. Black 

6 

4 

P Red 

4 

6 

P Yellow 

4 

6 

P Green 

6 

6 

P. White 

6 

6 

Totals 

26 

23 


Tables 15-16 are reprinted from the second paper in this series, 
because the data also belong; to this paper These tables exhibit the 
social discrimination of roosters by pullets in the Social Disci imina- 
tion Cage at the 20tli and the 28tli weeks. 

Because it is absolutely necessary for ficquent reference in reading 
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TABLE 10 

Sbx Discrimination of Mixrd Pairs ijv Poosters in Group D during thb 
TWBNT ir-BicHrH Week. Each Pair is Reversed for a Second 

DUCRIMI NATION 

(The pairing ia in the YCrtienl column) 


Y,Y. 

Blue White 

Red 

Green 

Yellow 

yy-P. Black 


+ 

+ 

+ 

+ 

-h 



4- 

+ 

+ 

+ 

Blue-P, Black 

+ 

+ 


+ 

+ 


+ 


+ 

+ 

+ 

White-P. Black 

+ 

+ 

+ 

+ 



+ 


+ 

+ 

+ 

Red-P. Black 

+ 

+ 

+ 

+ 

+ 

+ 



+ 

+ 

+ 

+ 

Green-P. Black 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 



+ 

+ 

Yellow-P, Black 

+ 

+ 

+ 

+ 

+ 

+ 

+ 



+ 

+ 



YY-P White 


+ 

+ 

+ 

+ 

+ 

+ 



+ 

■f 

+ 

+ 

Blue-P White 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

+ 


+ 

Whitc-P. White 

+ 

+ 

+ 

+ 



+ 

+ 


+ 

+ 

+ 

+ 

Red-P. White 

+ 

+ 

+ 

■f 

+ 

+ 



+ 

+ 


+ 

+ 

Greenup. Wbito 

+ 

+ 


+ 

+ 

+ 

+ 



+ 

+ 

VelloY?-? White 

+ 

f 

■h 

+ 

+ 

+ 

+ 

+ 


+ 

+ 



YY^P.Red 


+ 

+ 

+ 

+ 

+ 


+ 

+ 

-i- 

4- 

Blie-P Red 

+ 

+ 

+ 

+ 

+ 

+ 


+ 

+ 


+ 

+ 

•t* 

4- 

Whhe-P Red 




+ 

+ 

+ 

+ 

'1' 

+ 

Red-P Red 

+ 

+ 

+ 



+ 

+ 


■4- 

+ 

Green-P. Red 

+ 

-1- 


+ 

+ 

+ 

+ 



+ 

+ 

Ycliow-P Red 

+ 

-h 

+ 

+ 

+ 

+ 

+ 




YY-P4 Green 

4- 

H- 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

+ 

+ 

Blue-P Green 


+ 


+ 

+ 

+ 

+ 
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TABLE 10 {Conitnued) 



YX 

Blue 

White 

Red 

Green 

Yellow 

Wfaitc-P. Green 

-1- 

+ 

-f 

+ 

+ 

'h 

+ 

+ 

+ 

+ 

+ 


Red'P. Green 

•h 

+ 

+ 



+ 

+ 

+ 

+ 

Green-P. Green 

+ 

4- 

+ 

+ 

+ 

+ 

4- 




+ 

+ 

Vellow-P Green 

4- 

+ 

+ 

+ 

4- 

-h 

+ 

-h 

+ 



YY-P Yellow 

+ 

+ 

+ 

+ 


+ 


+ 

+ 

-1- 

+ 

Blue-P. Yellow 

+ 

-1- 


-h 

+ 

+ 

+ 

-k 

+ 

+ 

+ 

+ 

White-P Yellow 

+ 

+ 

+ 

+ 



H- 

+ 

+ 

+ 

Red-P. Yellow 

+ 

+ 

+ 

+ 

+ 

+ 



+ 

-t- 


+ 

+ 

Green-P. Yellow 

+ 

-h 

+ 

+ 

+ 

+ 

-f- 

+ 




H- 

+ 

Yellow-P. Yellow 

Hh 

"h 


-t- 


+ 




+ 

+ 

+ 

+ 


+ 





TABLE n 

Sbx Discrimination of Mixed Pairs by Roosters of Group D in the 
Social Discrimination Cage during the Twenty-eighth Week 


Male Female 


YY 0 SO 

Blue 0 so 

Green 18 32 

Yellow 25 25 

Red 24 26 

White 0 50 

Totals ^7 233 


this paper, the charts that indicate the order of dominance in the male 
hierarchy of Group D are republished m Figures 6-9. It will be 
noticed that these charts aic now complete to the 48th week, and 
that no change has taken place since the 36tli week, 



86 


CARL MURCHISON 


TABLE 12 

Sex Discriminaction qc Mixed pAtRa nx Puilpts in Group D durimq ths 

TWaNTX-EIGHTH WEEK, EaCII PAIR 13 REVERSED I OR A SECOND 

Discrimination 

(The pairing is in lUc vertical column) 



P. Black 

P. White 

P, Red 

V Guen 

P, Ycllov? 

YY-P. Black 




+ 

+ 


+ 

+ 

+ 


+ 


BUic-P, Black 



+ 

+ 



4- 

4- 


4- 

4- 

White-P. Black 



+ 

+ 



+ 

+ 

4- 

4* 



4- 

4- 

Red-R Black 




4- 

-i- 


+ 

+ 

4- 

+ 


4- 

4- 

Green-P. Black 



+ 

+ 



+ 

+ 


4- 


4- 

4- 

Yellow-P Black 




+ 

+ 


+ 

-P 

+ 

4- 

+ 


YY^P, White 


+ 

+ 




+ 

4- 

4- 


4- 

+ 

Blue-P. White 

+ 

+ 



+ 

+ 

4- 

4- 


+ 


White-P White 

+ 

+ 



+ 

+ 


+ 

d- 

4- 

+ 

Red-P White 

+ 

+ 



-1- 

•f' 


4- 

4- 

4- 

-k 

Green-P White 

+ 




+ 

+ 

+ 

4- 

+ 

+ 


Yellow-P White 


+ 

+ 



+ 

+- 


+ 

4- 

-t 

+ 


VY-P Red 

+ 

+ 

+ 

+ 




+ 

+ 


+ 

4- 

Blue-P, Red 

+ 

+ 


+ 

+ 





+ 

+ 

4- 

Whlte-P Red 

+ 

+ 


+ 

+ 






+ 


Red-P Red 


+ 


+ 

+ 



+ 

4- 

+ 

+ 


Grean-P Red 

+ 

+ 


+ 

+ 




4- 

-f- 


Yellow^P Red 

+ 

+ 


+ 

+ 




+ 


4- 

YY-P Green 

+ 


+ 

-I" 

+ 

+ 






Blue-P, Green 

+ 

+ 


+ 

+ 

+ 

+ 
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TABLE 12 [Conltnued) 



P Black 

P White 

P Red 

P Green 

P. Yellow 

White-P. Green 

+ 

+ 


+ 

+ 

+ 




+ 

4- 

Red-P, Green 

+ 

+ 


+ 

+ 

+ 

+ 



+ 

-H 

Green-P. Green 

+ 


+ 

+ 

+ 

+ 



+ + 

YelW-P.GTten 





“I- 

+ 



+ 

+ 

YY-R-Yello^ 

+ 

+ 


+ 


+ 

+ 


+ 


Blue-P. Yellow 

+ 

+ 

+ 

+ 



+ 

+ 

+ 


White-Pi Yellow 


+ 

+ 

+ 







Red-P Yellow 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-f 


Green-P, Yellow 

“h 

+ 

+ 

-1- 

+ 

+ 

+ 

+ 


Yellow-F Yellow 


+ 

+ 


+ 

+ 


+ 

+ 



TABLE 13 


Sex DiscrimIK^TI o^f of Mixed Fairs in the Social Discrimination Cage 
dctrino Ti/E 2STH WEEK Femalc Gailics domefiicuf , Group D 



Male 

Female 

P, Black 

30 

18 

P Yellow 

29 

19 

P. White 

28 

20 

P Red 

23 

25 

P Green 

29 

19 

Totals 

139 
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TABLE 14 

Sex Discrimination of Mixed Pairs by Pullets in Group D during the 
28th Week In this Table are Given only the Total Discrim¬ 
inations OF Those Pairs Containing YY» Blue, or White 


Male 

Female 

P Black 

17 

7 

P. Yellow 

14 

10 

P White 

18 

6 

P Green 

17 

7 

P Red 

12 

12 

Totals 

78 

42 
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TABLE IS 

Social Discrimination of Roostfrs hy Pullets in Group D during tub 
T wBNiT-EiGiiTii Week. Each Pair is Reversed for a Second 

DISCRIWINATIOH 

(The pairings ore in the vertical column) 



P. Black 

P, Red 

V Yellow 

P Green 

P. White 

YY'Bluc 

+ 

+ 

+ 

-ir 


+ 



4- 

4- 


+ 

4- 

Rcd-Grcen 



+ 



+ 

+ 

4- 

+ 

+ 

YY^White 


+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 

4- 

+ 

Bluft-YelloTV 

+ 

-j- 


+ 

+ 

+ 

+ 


+ 

4- 

4' 


WhUt-Red 

4- 

+ 




+ 

+ 

+ 

+ 


+ 

4- 

YY-Red 

+ 


+ 



+ 

+ 

+ 

+ 


4" 

+ 


BlnC'Grfien 

+ 



“h 

+ 


+ 


+ 


+ 



+ 

+ 


4- 


4- 


White-Yellow 

+ 




+ 

+ 

4- 

4- 

+ 

4- 

YY-Gretn 

+ 

+ 

+ 

+ 


+ 

+ 


+ 

+ 


4- 

4- 

Rcd-Ycllow 

+ 

+ 


+ 

_ 1 - 

+ 

+ 

4- 

+ 



4- 

+ 

Blue-White 

+ 

4- 

+ 

+ 


+ 

+ 



+ 

+ 

4- 

YY-Yellow 

+ 


+ 


+ 

+ 


4- 

+ 

4- 

4- 


White-Green 

+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

+ 

+ 

+ 


Green-Yellow 

+ 

+ 

+ 

+ 



4- 


+ 

4- 

Blue-Red 

+ 

+ 


+ 

+ 


+ 

+ 


4- 



+ 

+ 


Analyses of the Data 

Social Reflex No. 3 is the sex reflex and enters these experiments 
as a behavior quantum measurable in time and space units 

1. Meainrement of Social Reflex No. 3. This reflex is measured 
simply in terms of the number of tieadings engaged in by each in¬ 
dividual, These data are tabulated in Table 2 and shovv a wide 
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TABLE 16 

Social Discrimination of Roosters by Pullets in Group D during the 
Twentieth Week Each Pair is Reversed for a Second 
Discrimination 

(The roosters are paired in the vertical coliiinn) 



P Black 

P Red 

P Yellow 

P 

Green 

P White 

YY-Bluc 

+ 

+ 


+ 

+ 


-1- 

+ 


+ 

+ 

+ 

+ 

Red-Green 

-f 


-1- 



+ 

+ 


+ 

H- 


+ 

+ 

YY-White 


+ 

4- 


+ 

+ 

d' 


H- 


+ 

+ 


Blue-Yellow 

+ 

-h 

+ 

+ 

H- 

4- 


+ 

+ 


+ 

+ 

White-Red 

H- 

+ 



+ 

+ 

+ 

+ 

+ 



+ 

YY-Red 

+ 

+ 


+ 

+ 

+ 

+ 


+ 

+ 


+ 


Blue-Green 

+ 

+ 



+ 

+ 

+ 


+ 

+ 


+ 

+ 

White-Yellow 

+ 

+ 


+ 

-1- 

+ 

+ 


+ 

+ 


+ 

+ 

YY-Green 

+ 

+ 


+ 

+ 

+ 

+ 

-t- 

+ 


+ 

+ 


+ 


Red-Yellow 

+ 

+ 


+ 

+ 


+ 

+ 


+ 

+ 

Blue-White 


+ 

+ 

+ 

-f 

+ 

+ 

+ 

+ 


+ 

-f 

YY-Ycllow 

+ 

+ 


+ 

+ 


+ 

+ 


+ 

+ 


+ 


White-Green 

+ 

+ 



+ 

+ 

+ 

+ 


+ 


+ 

-t- 

Green-Yellow 

+ 

+ 



+ 

+ 

+ 

4* 


+ 



+ 

Blue-Red 

+ 

+ 



+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


range of individual differences. In the case of the pullets the range 
from 26 to 106 is quite impiessivc. In the case of the roosters the 
range from 0 to 140 is rather amazing Certainly we have here 
an opportunity for covaiiable analyses 

2 Relation of Social Reflex No 3 to Other Quanta of Behaviou 
cIa The }efle\ as rneasined in pullets. Figure 10 indicates that 
tliere is a high linear lelationship exhibited when Social Reflex No, 
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FIGURE 7 



MALE DOMIMAMCE' KI ERAUCHr 


FI 
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I MALE 


bOWlNANCE" HlEftARCrff 
30 TH WEEK 
40 TH WEEK 
44 TH WEEK 


FIGURE 9 



Distance in Meters of Social Reflex No 1 towards Each Other during 
the 32nd Week as a Function or Efficiency in Being Treaded by 
Roosters during the Period from the 20th to the 48th Weeks 
Female Callus dotnesUcus ^ Group D 

1 in meters is plotted as a function of Social Reflex No* 3 measured in 
terms of ranks in being treaded. This indicates that we aie using 
a pjoper method foi the measurement of Social Reflex No. 3. It is 
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a Simple matter to measure Social Reflcv No 1, while tfic direct 
measiircmerit of Social Reflex No. 3 requires a long period of labori¬ 
ous observation If wc aie correct in our interpretation, it is pos¬ 
sible to dispense with these laborious observations and measure 
Social Reflex No. 3 \n pviUets infcrcnliaUy in tcims of Social Reflex 
No 1. 

h. The reflex as ineastned in ioosters* In Figure 11 Social 



FIGURE H 

Time in Sbconds of Social Reflex Ro. 3 as an Inverse Function of 
Social Reflex No 3 during the 32nd Week. Male Gallus domesiicus , 

Group D 

Reflex No 3 in seconds is plotted as a function of the positive 
units of Social Reflex No. 2. The time is determined in the Social 
Reflex Runway and is the time fiom release as if Social Reflex No 1 
were being measuied. In ncaily every case wheic a mixed pair is 
released m iht Social Reflex Runway, Social Reflex No, 1 terminates 
in Social Reflex No 3, 
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Time in Seconds of Social Reflex No 3 as a Linear Function op Social 
Reflex No. l in Meters at the 32nd Week Male Gallns domesticus. 

Group D 

Figure 12 exhibits a pci feet linear relationship when Social Reflex 
No. 3 in seconds is plotted as a function of Social Reflex No. 1 in 
meters This is one moie indication that the measurement in terms 
of space of Social Reflex No. 1 is probably the simplest and most 
fundamental of all mcasuicmcnts of social bchavioi 

Figure 13 indicates a high dcgiee of linearity when Social Reflex 
No. 3 as measuied by numbei of tread mgs is plotted as a function 
of the positive units of Social Reflex No 2 Peihaps by this time 
it IS already anticipated that this lelationship will he still more 
linear when Social Reflex No. 3 in number of trcadiiigs is plotted 
as a function of Social Reflex No 1 in meters, and this anticipation 
is realized in Figure H. 
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Treadino op Pullets throughout the Period from the 20Tn to the 48th 
Weeks as a Punction or Social Reflex No 2 in Males. Galius 
domes ( tens , Group D 

3. A Theoretical Adjustment, Suppose for a moment that all 
six of the roosters in this hierarchy were exhibiting Social Reflex 
No. 3, but tliat the total number of treadings were limited to the 
empirical data of this study. In such a case what might be the 
proper theoretical number of readings for each rooster? The answer 
IS given in Figure 15. This figure is based entirely on the empirical 
data of this study and assumes only that the abscissa units are of 
equal size. 

4 Afialyses Based on Social and Sea; Disciimhiations, Table 1 
might indicate to some that the roosters prefer the lighter wciglit 
pullets. This IS probably not the correct cxpLination and will be 
discussed later under unmeasuicd observations. 
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SOCIAL Reflex No 3 in Number of OnsrRVEO Trbadings from the 20th 

TO THE 48th Weeks as a Function or Social Reflex No 1 in Meters 
AT THE 32nd Week Male Gallus domesncttSj Group I) 

A rooster tl^Tt treads pullets responds much more rapidly to a 
pullet in the Social Reflex Runway than he does to another rooster. 
The average differences for a series of observations are exhibited 
m Table 3. 

Tables 6-7 would seem to indicate that these roosters, with the 
exception of YYj do not have a keen discrimination for individual 
differences m pullets. How can these facts be reconciled with the 
facts of Table 2? Only an impressionistic answer is possible, and 
this will be given later under unmeasured observations. 

Tables 8-9 indicate with equal clearness that the pullets do not 
discriminate sex-rank differences among themselves. The probable 
explanation will be given later. 

Tables 10-11 are very rem^irkable In the Social Disciimination 
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FIGURE 15 

A Theoretical Curve to Show tiic Numhbr Oh Trfadincs Each Rooster 
Might be Exi»ectbd to Get if Ai.l Six Roosters Engaged in Tms 
Reflex and if the Total Number of Trfadincs Werf 
Limited to the Empirical Data ot Tins Sruor 

Cage a rooster that treads pul lets wiU ahv«iys respond to the iemale 
ttiember of a mixed pair^ while roosters that do not tread pullets 
will make discriminations that approximate then lelativc lankings 
in the hierarchy It would be intcicstmg to play with the idea of 
mcasiiiing limens for Social Reflex No. 3, and measuring those 
hmens in terms of discrimination percentages 
The above discnmmation differences are not so remarkable in the 
case of pullets. Regardless of rank in being ticadcd thcic is a 
prefeience for the malCj but the degree of the picfcrence is about 
the same in all the pullets except P, Red which seems to exhibit 
chance discrimination. If Table 14 is compaicd with Tables 12-13, 
it will be seen that the positive sex discriminations aie greatly in- 
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FIGURE 16 

PERCE^JTAOES or TlMKS A MALE RECEIVES POSITIVE SOCIAL UlSCRlMlNATIONB 

FROM A Pullet Plotted as a Function of Sociai, Reflex No 1 
OF THE Male during the 20th Week Male G^llus 
domesiictis , Group D 

creased if only the loosters that tread pullets aie used in the mixed 
pairs 

Figures 16-19 aic reprinted here from the second paper in this 
senes in order to demonstrate that the social discriminations of 
roosters by pullets are at least ciudely differentiated, but are far 
from being so keen as are the social discriminations of roosters by 
roosters. This seems to be a fundamental sex difference m Qallus 
dojnesticus. 

Some Unmeasured Observations 

1 The Mechanics of the Sex Reflex A rooster, coming into 
close proximity with any pullet, will mince around her with short 
quick steps, one wing drooping, and with characteristic guttural 
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FIGURE 17 

PBRCE«rAQE3 OF TlMB9 ^ MALE RECBIYKS PoSlTiYE SOCUL DieCRlMlNATlONS 

trom a Pullet Plotted as a FuNcrroN or Social Reflex No* 2 
OF THE Male ourino the 20tii Week. Maib GoHuj 
dornesficusj GROUP D 

sounds. If the pullet is stationaiy, slie will be shoved gently from 
her stationary position. If the pullet lemains standing boh upright, 
the performance may be repeated. If the pullet darts away, attention 
IS usually transfer!cd to the next nearest pullet. This may be classi¬ 
fied as the rooster's sex invitation, and it is freely extended to any 
pullet at any time. If the pullet responds to the sex invitation 
by making a very slight curtsy, a tiending looster that has not very 
recently tieaded some other pullet will immediately ticad her A 
rooster that does not tiead pullets makes no characteristic response 
to this curtsy A rooster that has very recently tiended some other 
pullet will respond to the cuitsy by a few^ moments of hesitation 
before walking away. 
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PERCENTAOE8 OF TIMES A MALE RECEIVES POSITIVE SOCIAL DISCRIMINATIONS 
FROM A Pullet Plotted as a Function of Social Reflex No 1 
OF THE Male during the 28th Week: Male GaUus 
ihtnesftcns. Group D 

2 The Mechanics of the Social Insult. A rooster, coming into 
dose proximity with any subordinate rooster, will greet him with 
the characteristic behavior of the sex invitation The subordinate 
rooster accepts the insult and walks away If any rooster greets a 
superior rooster in this manner, the insult is resented and a fight 
begins immediately This behavior may be classified as the charac¬ 
teristic social insult of rooster society, and is something that is freely 
extended at all times by all superior roosters to all subordinate 
roosteis 

3 The Mechanics of the Favoiite Pullet. Tlic favorite pullet 
becomes so thiough simple mathematics. She is the one that responds 
most quickly to tlie voices or to the visible presence of the others, and 
consequently is the pullet that a rooster most frequently meets with 
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FIGURE 19 

Percentages of Times a Mai.e Receives Positive Social Discriminations 
FROM A Pullet Plotted as a Function of Social Reflex No 2 
OF THE Male during the 28th Week, Male Gnllus 
doinesticus ^ Group D 

first She also is the one that is most free with her curtsies. The 
greater total of treadings which she receives is therefore a matter 
of simple arithmetic and not an indication of preference on the 
part of the roosters. The favorite pullet is halted in her addition 
by the development of a phenomenon known as a sore back As her 
back becomes more tender because of the rough treatment accorded 
her by the toenails of the roosters, she refuses to be treaded by 
roosters This allows the other pullets to get caught up in their 
totals. 

4 The Mechanics of Social InUfjtalion. The most dominant 
rooster works smoothly and gently. He seldom shows initation to¬ 
wards his fellows and docs Ins pecking as if it were play He may 
be handled easily by the experimenter, and never resists, runs away, 
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or struggles. He will stand quietly wherever he may be placed by 
the experimenter, and gives one the impression that he is adequate 
for any rooster situation that may arise The least dominant rooster 
seems to be under a strain at all times He is difficult to handle. 
He runs away, resists, and struggles violently He is irritated at all 
times and never remains where he is placed. He is never adjusted 
to any situation, and continually fills the cxpcnmentcr's mind with 
thoughts of murder The other four roosters in the group of six are 
arranged fairly evenly between these two extremes. The pullets 
are dominated by all the roosters, but do not exhibit any of the 
symptoms of strain and maladjustment that are so typical of the 
rooster at the bottom of the hierarchy. When a rooster is pecked 
by a superior he runs away quietly, head down, with an air of 
dejection When a pullet is pecked by a rooster, she usually 
darts away with spirit, head up, and with a startled cackle. 

General Summary 

Social Reflex No. 3 is measured in terms of the total treadings in 
which each individual engages during a period of time. As so meas¬ 
ured this reflex in male Gallns domesUcus is a linear function of 
Social Reflex No. 1 and Social Reflex No. 2, while in female Gallns 
domesticus it is a function of Social Reflex No, 1, Observations 
seem to indicate that such subjective matters as sex favoritism, social 
insults, and social integration may eventually be exhibited as linear 
functions of such measurable quanta as Social Reflex No. 1, Social 
Reflex No. 2, and Social Reflex No 3. 
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LA MESURE EXP15RIMENTALE D*UNE HH^RARCHIE SOCIALE III, 
LA MESURE DIRECTE ET PAR VOIE BE D^^DUCTION 
DU RCFLEXE social no, 3 
(R6sumd) 

On mesnrc le RdHexc Social No. 3 cn termcs du pi^tinenicntB totoiix faitB 
par clinquc individu pendant une pfiriode de temps Comme on Ic mcsure 
ainsj, ce r^flexe chez G/iJluj /iomfjticns mAlc eat uiie fonctjon Jjncajre du 
Riflexe Social No 1 ct du R^flcxe Social No, 2, tnndis quc chez Galluj 
doinestiais femelle c’est une fonction du R^flexc Social No 1, Les observa¬ 
tions scmblcnt indiquer qiie lea choscs subjcctivca tellea que le favoritismc 
gexuel, lea insultca sociales, et l’mt6gratioii socinle peuvent ctre monti6ca 
A la ^n comme des fonctions iin^aircs des quanta mesurablea tela que le 
R6flexe Social No 1, le Reflexe Social No 2, et le R6flexe Social No 3 

Murchison 


DIE EXPERIMENTELLE MESSUNG EINER SOZIALEN HIERARCHIE- 
in DIE UNMITTELBARE UND FOLGERUNGSMESSUNG 
DES SOZIALEN REFLEXES NR 3 
(Referat) 

Dcr SDzialc Reflex Nr 3 wurdc In bezug nuf die Gesamsthntte gcmcasen, 
die jedes Einzelwesen wahrend eines Zeitrauincs maclit Wenn cr auf dieae 
Weiae gemeasen wird, lat dieser Reflex bei dem mannlichen Gadus do 7 nesti- 
cui eine Linearfunktion des soziafcn Reflexes Nr, 1 und des so/ialcn Re¬ 
flexes Nr, 2, wahrend bei dem weiblichcn Galius douiestuus laC cr eine 
Funktion des sozialen Reflexes Nr 1, Die Beobnehtungen weisen daraiif 
hin, dasa aolche subjektiven Sachen, wie Gcschlechtabegunstiguiig, soziale 
Besebimpiung, und soziale Integration sclilieaslich ols Lincarfunlctjoncii 
eolcher measbaren Quanta \ 7 ie dea sozialen Reflexes Nr, 1, des sozialen 
Reflexes Nr 2, und des aoziplen Reflexes Nr 3 dargcstclU werden konnen, 

Murchison 



IMITATIVE BEEIAVIOR IN THE RHESUS MONKEYi 

Prom the Laboratory of Comparative Psychology^ Columbia University 


C J Warden and T. A, Jackson^ 


Many of the pioneei writers in the field of compaiative psychology 
were greatly interested in the pioblem of the distribution of “ra¬ 
tional” imitation in animals. This type of activity was distinguished 
from “instinctive” imitation by the fact that it involved the sudden 
emergence of new response patterns rathci than the mere appearance 
of simple instinctive patterns The term 'National” was applied 
because it was believed that the sudden imitation of an act, after 
observing it m another animal, is dependent upon an inferential 
process of some sort The imitator presumably reasons, foi example, 
that since pulling a string brings food to the imitatee it will also 
biing food to himself Such an interpretation of an act of imita¬ 
tion IS obviously anthiopomorphic, Most present-day comparative 
psychologists prefer to icgard imitation as merely learning by ob¬ 
servation. Whether the process is lational or not is often difficult 
to determine m either animal or human subjects. In any case, learn¬ 
ing by observation is a idatively high-level activity as compared with 
the usual slow and laborious trial-and-error leaining. One should 
expect to find this capacity only in highly complex organisms which 
have the ability to observe with some care the movements of their 
fellows. 

As pointed out by Warden (16), intelligent rmitiition must meet 
the following criteria, {a) the task must be novel and sufficiently com¬ 
plex, {b) the response must appear immediately after observing the 
imitatee, (c) practice must be excluded by the experimental condi¬ 
tions, (d) the act of the imitator must be substcintially identical with 

^hia report covers one major topic in the piojcct on Motivation and 
Intelligence in the Rhesus Monkey (under the direction of Professor C J. 
Warden), supported by the Council for Research in the Social SciCDces of 
Columbia University 

®The general method employed was devised by the senior author and the 
specific tasks and procedure developed in collaboration The junior author 
carried out the tests and tabulated the data and the senior author wrote 
the final report 


103 



104 


C. J. WARDUN AND T A JACKSON 


that of the imitatee, and (e) a sufficient number of instances must 
occur, under vaiied conditions, to eliminate the cliancc factoi. 

This set of criteria has seldom if ever been strictly adlieied to in 
actual experimental work In some cases the tasks set have been so 
simple for the animal as to be practically on the instinctive level 
Watson (18) lias suggested, in this connection, that the task should 
not be too novel or complex in fairness to the animal. It is enough, 
perhaps, that the task involve meiely a new pattern of previously 
learned unit activities Haggcity (6) and otheis permitted con^ 
sfderable practice at the task (with continued failure) bcfoic giving 
the imitation tests. The requirement that the response follow the 
observation immediately has been generally disregarded. Moreover, 
numerous acts have been classed as imitative when they weic quite 
unlike those of the imitatec, sometimes involving the use of an en¬ 
tirely different appendage. In most instances the number of cases of 
positive imitation repoitccl in a given experiment has been too few 
to eliminate entirely the chance factor. 

In spite of the lack of rigorous application of tliesc criteria the 
results on tests for birds and mammals have been mainly negativCt 
Thorndike (15) found no evidence for imitation in chicks, and the 
results of Portei (11) on various species of buds aic inconclusive. 
Small (13, 14) decides against imitation in the white rat, whcicas 
Berry (1) argues for a low ordci of imitation m this type. The 
negative results of Thorndike (15) on the cat and dog arc well 
known Beiry (1) and Hobhouse (8) insist that cats possess a 
low oriel of imitativeness, The tests of Cole (3) Jind Davis (4) 
on the raccoon were disappointing, In general, the opinion has 
steadily gained ground that genuine imitation does not occur among 
the subprimate forms 

The results to date on monkeys and apes are moie oi less incon¬ 
sistent and confusing Thorndike (15) found little or no evidence 
for intelligent imitation m monkeys. The instances cited by Hob- 
house (8) are not very convincing. Shcpheid (12) concludes that 
imitation, when present at all, is of little importance in the Icaining 
of monkeys The results of Watson (17) were negative, icgaidlcss 
of whether the imitatce were another monkey oi himself, Kinna- 
man (9) reports two cases of imitation in tlie rhesus monkey, but 
these followed a considerable amount of practice on the task Hag- 
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gerty (6, 7) offeis the best evidence to date for imitation in mon¬ 
keys Instances of clear-cut imitation were limited to a few of the 
animals tested, and some of the tasks involved weie exceedingly 
simple for primates He reports numerous cases of “partial'^ imi¬ 
tation in which observation apparently aided the imitator in solv¬ 
ing the problem by trial-and-error activities. As a rule, however, 
the monkeys were allowed practice at the task before being tested 
for imitation. 

Several workers have noted instances of social facilitation and 
simple imitative behavior m the gieat apes. Neveithclcss, both 
Yerkes (19) and Kohler (10) seem to feel that there is little 
reason to suspect a high order of imitativeness even in the chimpanzee. 

As pointed out by Warden (16), most workers have made use of 
one or another of two methods foi testing mutation: (a) the Kline 
Single-Cage method, or (b) the Thorndike Observation-Cage 
method. The first method was devised by Kline in testing the 
white rat, was later extended by Hobhouse to various mammals, 
and by Porter to birds. The imitator is simply placed in the prob¬ 
lem cage along with the previously trained imitatce. He may mere¬ 
ly observe the imitatee, or go further and attack the puzzle device 
while the lattei is in the act of opeiating it It is tJms impossible 
to eliminate tiial-and-eiror activities and secure mere observation. 
This method has been generally discarded for that devised by Thorn¬ 
dike in which the imitator is placed in an observation cage attached 
to the problem cage containing the imitatee. Aftei the period of 
observation is over, the imitatee must be lemoved from the problem 
cage and the imitator transferred theieto This procedure involves 
a period of delay between observation and the imitative act and 
doubtless tends to disrupt the latter. It may be seriously questioned, 
therefore, whether the negative results so often secuied by this method 
are to be accepted at their face value In any case, the method does 
not offer a natuial situation for the appearance of imitative activities 
Since the two methods used heretofore appeared to be unsatis¬ 
factory, the senioi author set about to devise a new type of imitation 
test. The gcneial plan of this test is embodied in the Waiden Dupli¬ 
cate-Cage apparatus for monkeys which was constiucted for the 
present project (page 103, footnote) in 1930 This method in¬ 
volves the presentation of a duplicate puzzle device to the imitator 
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m the observation compartment. This makes it unnecessary to shift 
tither of the animals about during a given work period. The imi¬ 
tator may react at once, upon observing the imitatcc, since the puzzle 
device is ready at hand. Moreover, the imitative tendency when 
aroused is not disrupted by a shift of any sort. The Duplicate-Cage 
method would thus seem to provide the natural setting for the oc¬ 
currence of imitative behavior in animals and children. 

Method and Procedure 

A diagram of the apparatus employed is shown in Figure 1. Each 
of the two compartments measured 36 inches long, 30 inches wide, 
and 36 inches high. The dividing screen was made of j4-iiicli wire 
mesh which permitted clear observation of the movements of the 
imitatee. It was found in preliminary tests that the monkey may 
be distracted by the presence of the experimenter m the room, lienee 
the one-way light screen technique was employed. This involved 



FIGURE I 


Warden Dupucate-Cage I Mir a now Apparatus 
A part of the mesh forming the front of the npparatua has been removed 
«o as to make the interior of the cages more visible The cages for the 
imitatee and imitator arc identical in every rcapcct The double-latch device 
is shown open in one cage and closed in the other The two lights, A, A, 
supply general illumination and enhance the attention value of the puzzle 
devices, Kew devices can be substituted for those shown by changing 
panels, The two cages aie separated by a wirc-mesh partition, 

(By courtesy of C. J Warden) 
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covering the top of the cage -with heavy black cloth and the back and 
sides with beaver board. A scieen of rayon cloth through which 
the experimenter could observe the animals was lowered in front of 
the cage before making each test. The inside of each compaitment 
was illuminated by an automobile spotlight (32 candle powei) 
trained diiectly upon the panel bearing the puzzle device In ad¬ 
dition to supplying general illumination, these lights tended to 
enhance the stimulation value of the puzxle devices. The large 
central light was not used during the testing peiiod and all lights 
m the room were turned off before beginning a test A laige 
electric fan was operated at low speed to serve as a sound screen 

The puzzle devices weie mounted on removable panels as indi¬ 
cated in Figuie 1 The panels were placed close to the division screen 
so as to favor ready observation In this position the imitator was 
enabled to secure * profile view of the imitatce during his attack 
upon the problem The following tasks, arranged in order of diffi¬ 
culty, were employed* (1) pulling a chain which hung down within 
easy reach m front of the panel, thus raising a door and exposing a 
raisin in a hole in the panel, (2) opening a door in the panel, 
behind which a raisin had been placed, by manipulating a knob, (3) 
operating a simple latch and then opening the door, and (4) oper¬ 
ating two latches, arranged as in Figuie 1, and then opening the door 
As will be seen, the last three problems represented a progressive 
scries of acts The four problems were first learned by the imitatee 
and then presented to the seveial imitators in the order given above. 

The question may arise as to whether or not these tasks are suffi¬ 
ciently difficult to require genuine learning in the case of the monkey. 
There would seem to be no reason to believe that these tasks lie 
within tlie unlearned repertory of the monkey The first two prob¬ 
lems are relatively simple and conceivably miglit be learned within a 
short time by trial-and-error reactions. However, such behavior was 
reduced to a minimum, under our conditions, by allowing the mu¬ 
tator only 60 seconds m which to perform, after having observed 
the imitatee in a given test The fact that some failures occurred 
on these two tasks suggests that they lie somewhat above the 
'instinctive^' level. Moreover, two prospective miitatees were final¬ 
ly discarded because they failed to learn to perform the several 
tasks consistently by tnal-and-error after a considerable amount of 
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training oi the type indicated in the following paragiaph. Since 
the first task was consideicd the simplest, a control test was run 
on 5 monkeys that wcie not to be used in the experiment proper. 
These animals weie well tamed and similar in general to tliose em¬ 
ployed later in the regular imitation tests. In no case did an animal 
learn to pull the chain and sccuic the food within six test periods 
of 60 seconds each, coiicsponding to the total pcrfoimancc time of 
the imitation tests In fact, one animal failed consistently through 
30 test periods, altho-ugh others showed a tendency to leAin when 
the woifc period was thus extended. It is clear, therefore, that even 
this simple task was too difficult to be learned by trial and error 
within the total time (6 minutes) allowed the imitator m the ex¬ 
periment pioper. 

This Conclusion is further strengthened by the fact that it required 
considerable time and effort to tram the imitatcc on the several tasks. 
As noted above, two prospects weie discarded because tliey did not 
leam readily and consistently. The imitatce finally chosen was able 
to learn the 4 problems in two daily sessions of somewhat less than 
an hour each. Since the aim was to train the animal as quickly 
as possible, special conditions favoiable to speedy leaining were 
introduced. In the second problem, foi example, the dooi to the 
hole in the panel was fijst left open, thus exposing the raisin. Later 
It was partly closedi and finally entirely closed and latched so that 
the animal had to turn the knob The tliiid and fourth tasks weie 
likewise simplified in older to hasten the process of training. Doubt¬ 
less the training time would have been greatly increased if the imi- 
tatee had not been aided in this manner, As it was, the time re¬ 
quired to learn the 4 tasks was several times as great as the total 
time allowed an animal on these four tasks in the imitation tests 
(24 minutes). 

The general procedure was determined m various preliminary tests 
made on four ilicsus monkeys similar in geneial to those that were 
used later in the experiment pioper. It was found that imitator and 
imitatec were likely to come together on either side of the division 
scjcen and fight or play, unless lestiaincd m some manner This 
tended to diveit one or both of them fiom attacking the problem at 
hand. This difficulty was overcome by the use of a guide cord on 
each animal The coid was attached to the belt (worn continuously) 
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which passed around the abdomen of the animal and then extended 
through the corner of the compartment in front. Thus both imi¬ 
tator and imitatee could be released at the pioper moment and, by 
a slight pull of tlie cord^ returned again to the starting position. 
The appropriate response seemed to be facilitated by the flashing 
on and oflF of the lights m the cage The two cords were operated 
from the experimenter's tabic and little difficulty was experienced 
in managing the animals by means of this simple technique. 

The test procedure may be indicated very briefly The two ani¬ 
mals, with cords attached, were placed in their respective compart- 
mentsj and anchored m the proper position by the experimenter* 
The two puzzle devices wcie set and baited by a helper^ stationed 
behind the apparatus. The loom lights were then turned off. The 
panel of the imitatee was then illuminated by means of the spot 
light and the imitatee allowed to perform. The animal was drawn 
back to the corner of the cage, the light turned off, and the puzzle 
device le-set. This procedure was repeated five times m rapid suc¬ 
cession, the five performances of the imitatee requiring only about 
30 seconds Immediately after the fifth performance, the light was 
turned off in the imitatee^s compartment and flashed on in the other 
compartment. The imitator was released and allowed 60 seconds 
in which to solve the problem as observed The imitator was 
usually leaning forward against the taut cord and often went directly 
to the panel, If the problem had not been solved within the 60- 
second period, the imitator was drawn back to the corner of his 
compartment. Only two tests were given per day, the second one 
coming 30 to 40 seconds after the first* The exact time required 
for each solution was taken with a stop watch. 

Each animal was tested on a given pioblem on three successive 
days. This arrangement involved 30 possible observations together 
with 6 opportunities to imitate for each of the tasks After an inter¬ 
val of 4 days, an animal was transferred to the next problem of the 
series. The interval was made as long as was conveniently pos¬ 
sible in order to reduce immediate triinsfer and interference effects. 
As will be seen, each animal was given 24 tests of imitation alto¬ 
gether. Since 15 monkeys were used in the experiment proper, 
a total of 360 tests of imitation are included in the study. 

Thanks are clue to H A Fjeld and J, P Foley, Jr, for valuable aid in 
this connection 
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A total of 21 monkeys was utilized in the study. Five of these 
were employed in such preliminary tests as were found necessary in 
standardizing the method, and then were shifted to some other ex¬ 
periment in the laboratory. A single male was used throughout as 
the imitatec so as to keep this factor of the social situation constant 
This animal weighed 149 ounces and was approximately 43 months 
of age. Although somewhat nervous in temperament, his per¬ 
formances were consistently definite and speedy. He was especially 
suitable for our purposes since he did not attempt to fight back when 


table 1 

Showing Certain Ciiaraci pristics of the Momicpys used as Imitators 
The first 8 animals (A to H) were males, the last 7 (R to X) were females 

Monkey Weight Est, age Behavioral characteristics 
(oz ) (mo8 ) 


A 

B 

C 

V 

E 

F 

G 

H 

R 

S 


T 


U 

V 


w 

X 


137 

40 

Showed pugnacious attitude toward imitatee, 
which disrupted imitative performance 

148 

40 

Good subject, worked well 

133 

39 

Excehenl subject, imUatcd in perfect form. 

146 

45 

Good subject through first three problems, 
then developed an interest In the imitatee, 

138 

44 

Good subject; worked well. 

135 

40 

Poor subject; very timid; became negative 
to the whole set-up Sex eiccitement marked* 

124 

36 

Poor subject, very timid, masturbated fre¬ 
quently and ‘presented” to the Imitatee. 
Played aiound and ignored problem 

146 

42 

Good subject only in the first problem; then 
showed sex interest in imitatee, "presented’^ 
to him and ignored the problem; sat at 
screen near imitatec 

107 

34 

Very good subject; worked well and 
promptly 

151 

46 

Poor subject; animnl showed niiieh aex inters 
cst In imitatee, Sex organ awellings prom¬ 
inent, very emotional and hard to handle 
Sat at partition near imitatoe and ignored 
problem 

Poor subject, animal showed much interest 

154 

45 


in imitatee , sex organ swellings prominent 
Animal very emotional and hard to handlci 
Masturbated freciuetitly and ignored problem 

_I 


341 

41 

Very good subject 

111 

57 

Poor subject, emotional and pugnacious to¬ 
ward imitatec and cxpciimcntcr; never 
really adjusted to cxperimcntnl situation 

133 

40 

Very good subject, worked well, 

112 

42 

Fair subject; slow and somewhat timid. 
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the other animals exhibited pugnacity from time to time. It might 
have been better to have trained a female to serve as imitatee for 
the females. This is suggestive by the fact that several of the 
older females tended to show more interest in this male than in the 
problem. This factor probably had the effect of reducing the score 
of imitative behavior in such cases below the potential level 

A brief description of the 15 monkeys used as imitators m the 
experiment proper will be foupd m Table L As will be noted, the 
animals are grouped according to sex. The individuals differed 
considerably in age as estimated by weight and other criteria of 
development (5) All of the subjects (except H) had been worked 
for many months by Fjeld (5) before being used in the imitation 
experiment. This means that they were not only well tamed but 
also readily adjustable to a new experimental situation. Before 
being tested for imitation, each monkey was placed in the imitator^s 
compartment for ten minutes on from 1 to 4 days During this 
period of adjustment, blank panels were substituted for those bear¬ 
ing puzzle devices and the imitatee was present in the opposite cage. 
No bait was provided during such preliminary periods The num¬ 
ber of peiiods varied since some of the monkeys required a longer 
time in which to become adjusted than others Most of the animals 
readily adapted themselves to the changes in lighting and the puU 
of the guide cords, later associated with the testing routine In brief, 
every effort was made to eliminate emotional factors that might 
have an adverse influence upon a piopei observational set 

The care of the animals has already been desciibed in detail by 
Fjeld (5) Each individual had been caged alone during the months 
that tile animals weic kept in the laboiatory, so as to pievent the 
formation of social attachments that might piove tioublcsome The 
tests were conducted betwen 2,30 and 3;30 m the afternoon. The 
animals were reasonably hungiy at this hour of the day since they 
weie given no solid food until after the tests were completed. The 
morning meal consisted of milk eniiched by raw eggs, and no other 
ration was supplied pievious to testing The morning meal was 
served at 7 o'clock regularly The puzzle devices were baited with 
raisins because these wcie known to possess a high incentive value 
in the case of the rhesus monkey. 
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Results 

In considering the results secured it will be necessary to recognize 
the possibility of varying degrees of imitativencss. Haggerty (6) 
has called attention to tlie fact that monkeys may exhibit a tendency 
to imitate and still not be entirely successful in solving the problem 
at hand. After a careful analysis of the cjuality of social facilitation 
observed in our animals, it was decided to recognize tlie following 
types of imitative activity. 

I, immediate imitation—solution of task within the 60-9econd 
teat period. 

P+, partial imitation—proper act occurred but not exact or 
forceful enough to work the mechanism, 

P, partial imitation—contact made with pioper part of mechan¬ 
ism but appropriate movement incomplete 
p—^ partial imitation—puzzle device approached and parts 
inspected but without body contact with it, 

F, failure to imitate—no apparent attention to piizxlc device; 
interest centered on imitatee as shown by sexual and pugna¬ 
cious behavior 

The individual records for the 6 tests on each of the 4 pioblems 
are presented in Tables 2, 3, 4, and 5. The record for a given 


TABLE 2 

Showing the Record of Each Monkey tor the Six Tests on Problem 1 


Monkey Test 1 

See R 

Test 

See, 

2 

R 

Test 

S'ec 

3 

R 

Test 4 

Sec R 

Test 

Sec 

5 

R 

Test 

Sec. 

6 

R 

A 

60 

F 

60 

F 

60 

V 

60 

p+ 

49 

I 

60 

P 

B 

60 

P— 

27 

I 

63 

P+ 

5 

1 

20 

I 

21 

I 

C 

30 

I 

so 

P+ 

60 

P— 

1+ 

1 

59 

I 

21 

I 

E 

60 

I 

60 

P 

60 

P— 

60 

F 

60 

P— 

60 

F 

F 

60 

P+ 

1 

I 

60 

F 

60 

P~ 

60 

p+ 

36 

I 

G 

60 

F 

60 

P+ 

60 

P+ 

50 

I 

55 

I 

60 

P+ 

H 

58 

I 

52 

1 

2 

I 

20 

I 

7 

I 

10 

I 

R 

60 

P— 

4 

I 

50 

I 

9 

I 

40 

I 

2 

I 

S 

60 

P 

60 

P-“ 

60 

F 

60 

P— 

60 

P— 

60 

F 

T 

60 

P 

60 

P 

60 

P 

60 

I 

60 

P 

60 

P+ 

U 

60 

F 

60 

F 

1 

I 

60 

P— 

60 

P 

60 

P 

V 

60 

F 

60 

P+ 

60 

P+ 

8 

I 

60 

P+ 

60 

P 

w 

60 

P— 

60 

P— 

44 

1 

60 

P— 

H 

I 

23 

I 

X 

55 

I 

60 

F 

60 

P— 

59 

I 

48 

I 

33 

I 


Through an oversight, D was not tested on this problem. For the mean¬ 
ings of the letter ratings (R) sec this page. 
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TABLE 3 

Showing the Record of Each Monkey for the Six Tests on Problem 11 


Monkey Test 1 

Teat 2 

Test 3 

Test 4 

Teat 5 

Test 6 


Sec R 

Sec 

R 

Sec 

R 

Sec 

R 

See 

R 

Sec, 

R 

A 

15 I 

21 

I 

11 

I 

2 

I 

3 

I 

3 

I 

B 

60 P— 

49 

I 

3 

I 

2 

I 

1 

I 

1 

I 

C 

9 I 

10 

I 

2 

I 

2 

I 

2 

I 

2 

I 

D 

58 1 

2 

I 

5 

I 

2 

I 

5 

I 

5 

I 

E 

2 I 

16 

r 

8 

I 

9 

I 

4 

I 

2 

I 

F 

60 P— 

60 

p— 

60 


60 

P— 

60 

P— 

60 

P— 

G 

60 P— 

60 

F 

60 

F 

60 

F 

60 

F 

60 

F 

H 

60 F 

60 

F 

60 

F 

60 

F 

60 

F 

60 

F 

R 

S3 I 

10 

1 

1 

I 

3 

I 

7 

1 

15 

1 

S 

60 F 

60 

F 

60 

F 

60 

F 

60 

P 

60 

F 

T 

60 P 

60 

F 

60 

P— 

60 

P— 

60 

P— 60 

F 

U 

60 P— 

33 

I 

10 

I 

2 

I 

1 

I 

3 

I 

V 

60 P— 

60 

P— 

60 

F 

60 

F 

60 

F 

60 

F 

X 

60 P+ 

50 

I 

5 

I 

2 

I 

10 

I 

6 

I 

For the meaning of the letter ratings (R) sec Page 112 







TABLE 4 






Showing the Record of Each 

Monkey tor the Six Tests on 

Probiem III 

Monkey Test 1 

Test 2 

Teat 3 

Teat 4 

Teat 5 

Teat 6 


Sec R 

Sec 

R 

Sec 

R 

Sec 

R 

Sec 

R 

Sec 

R 

A 

6 I 

60 

P+ 

60 

PH- 

60 

P-h 

60 

P— 

59 

I 

B 

39 I 

60 

P+ 

60 

PH- 

60 

P 

38 

I 

60 

PH- 

C 

60 P— 

60 


60 

P— 

60 

P— 

52 

1 

57 

I 

D 

3 I 

40 

I 

17 

I 

13 

I 

8 

I 

12 

I 

E 

59 I 

60 

P— 

60 

P 

55 

I 

36 

I 

24 

I 

F 

60 P 

60 

F 

60 


60 

F 

60 


60 

F 

G 

60 P— 

60 

P— 

60 

F 

60 

F 

60 

F 

60 

F 

H 

60 F 

60 

F 

60 

F 

60 

F 

60 

F 

60 

F 

R 

8 I 

6 

I 

54 

I 

39 

I 

12 

I 

IS 

I 

S 

60 P— 

60 

P 

60 

F 

60 

F 

60 

F 

60 

F 

T 

60 F 

60 

F 

60 

F 

60 

F 

60 

P 

60 

F 

U 

1 I 

8 

I 

10 

I 

8 

I 

3 

I 

6 

I 

V 

60 F 

60 

F 

60 

P— 

60 

F 

60 

P— 

60 

F 

w 

18 r 

3 

I 

51 

1 

18 

I 

8 

I 

22 

I 

X 

10 I 

6 

I 

60 

P+ 

42 

I 

60 

F 

60 

F 


For the meaning of the letter ratings (R) see Page 112 


peifonnance includes a tune scoie and a rating as to the degree ol 
imitativeness exhibited The latings are assigned in accordance with 
the letter system indicated above, and range in grade from immediate 
imitation to outright failure In the case of failures the time score is 
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TABLE 5 

Show [NO the Record of Each Monkey for the Six Tesi^s on Prorlem IV 


Monkey 

Test 

Sec. 

1 

R 

Teat 2 
Sec R 

Test 3 

See. R 

Test 4 
Sec, R 

Test 5 

Sec, R 

Teat 6 

Sec R 

A 

55 

I 

55 

I 

23 

I 

18 

I 

5 

I 

11 

I 

B 

45 

I 

8 

I 

17 

1 

11 

I 

5 

I 

2 

I 

c 

40 

I 

15 

I 

21 

1 

9 

I 

21 

I 

7 

I 

D 

60 

P 

60 

P 

60 

P-h 

60 

P 

60 

P^ 

60 

P— 

E 

13 

r 

4 

I 

16 

I 

44 

I 

39 

I 

21 

I 

F 

60 

F 

60 

P 

60 

P— 

60 

F 

60 

r— 

60 

P 

G 

60 

F 

60 

F 

60 

P— 

60 

P— 

60 

r-* 

60 

F 

H 

60 

F 

60 

F 

60 

P— 

60 

F 

60 

F 

60 

F 

R 

18 

I 

56 

1 

4 

1 

9 

1 

10 

I 

8 

1 

S 

60 

F 

60 

F 

60 

F 

60 

F 

60 

F 

60 

F 

T 

60 

F 

60 

P 

60 

P 

60 

P— 

60 

P— 

60 

P— 

U 

8 

I 

6 

I 

8 

I 

7 

I 

60 

P+ 

28 

I 

V 

60 

F 

60 

F 

60 

P— 

60 

P— 

60 

P— 

60 

F 

W 

24 

I 

12 

I 

18 

I 

30 

I 

9 

I 

6 

I 

X 

60 

P— 

60 

P— 

60 


34 

X 

17 

F 

25 

1 


Foi the meaning of the letter ratings (R) see Page 112 


always 60 seconds since this was the total time allotted to a given 
test. The time scores vary considciably when imitation (immediate 
or partial) occurred, depending on precisely when the appropiiate act 
took place As will be noted, numerous instances of immediate imi¬ 
tation requiied only few seconds after the end of the observational 
period. Obviously, the shorter the time the less the oppoituiiity for 
trial-and-erroi reactions to play a part in solving the problem An 
analysis of the results witli reference to the speed or readiness of 
the imitative response will be made in a later connection 

As might be expected, the amount of imitative behavior varied 
considerably from task to task. The 84 tests on problem I yielded 
35 cases of immediate imitation, 36 cases of partial imitation, and 
13 cases of complete failure. The 90 tests on problem II yielded 
48 cases of immediate imitation, 18 cases of partial imitation, and 24 
cases of failure The corresponding scores for problem III were 
37, 24, and 29, and for problem IV, 44, 25, and 21, It thus appears 
that some degree of social facilitation was the rule rather than the 
exception, as has usually been found. 

In the above computations the 3 types of partial imitation were 
pooled for the sake of brevity. As a matter of fact, the type 
of activity is highly imitative although not resulting in a solution 
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of the problem The proper form of the movement was copied but 
not with enough exactitude or force to operate the essential mechan¬ 
ism There were 12 cases of this type on the first problem, 1 case 
on the second problem, 7 cases on the third problem, and 2 cases 
on the fourth problem. The P— type doubtless involves little moic 
than an enhancement of the stimulus «aiising from the general social 
setting, and is fairly close to the failure level The number of cases 
of this type of activity for the four problems runs as follows 14, 
16, 13, 17. But even if these values be added to the outright fail¬ 
ure scores the total is only 147 or 41.5 per cent of the 354 cases listed 
m Tables 2, 3, 4, and 5. This figure represents the number of in¬ 
stances in which no attempt was made to copy the act of the imitatee 
after the observational period. 

A summary of the various types of imitative behavior for the 
separate problems is presented in Table 6 As will be noted, two 

TABLE 6 


Group Averages and Percentages on All Problems 


R 

Gr 

Prob I 
cases 

No % 

Prob, II 
cases 

No % 

Prob III 
cases 

No % 

Prob. IV 
cases 

No % 

Total 

cases 

No % 

I 

15 

35 

41 6 

48 

53 3 

37 

41 1 

44 

48 9 

164 

46,3 

I 

9 

23 

47 9 

48 

88 9 

37 

68 5 

44 

81 5 

152 

72.4 

P+ IS 

12 

14.3 

1 

1 1 

7 

78 

2 

22 

22 

6.2 

p+ 

9 

3 

62 

1 

1.9 

7 

13 0 

2 

3 7 

13 

62 

p 

15 

10 

11 9 

1 

1 1 

4 

44 

6 

6,7 

21 

59 

p 

9 

s 

10.4 

0 

00 

2 

37 

3 

56 

10 

4,8 

p- 

- 15 

14 

16 7 

16 

17 8 

13 

14,4 

17 

IS 9 

60 

169 

P— 9 

10 

20 9 

4 

74 

6' 

11,1 

5 

9 3 

25 

11.9 

F 

15 

13 

IS 5 

24 

26 7 

29 

32,2 

21 

27 8 

87 

24 6 

F 

9 

7 

14 6 

1 

1 9 

2 

37 

0 

0,0 

10 

4.8 


The first array for each rating is the average score for the IS animals, 
the second array is the average of 9 animals after eliminating 6 that were 
distracted by the imitatee 

For the meaning of the letter ratings (R) aee Page 112 

arrays of scores are given for each type of activity listed. The 
first array for each rating shows the number of cases and percentage 
values for the entire group of 15 monkeys. The second array is 
based on the records of 9 animals only, the scores for the other 6 
being eliminated because of the fact that they weie so distracted 
by the imitatee during the tests that proper observation was not 
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afforded. As noted in the protocols, the 6 monkeys so excluded 
(F, G, H, S, T, V) were strongly influenced by the sex diivc when 
in the apparatus. This was shown by undue attention to the utu- 
tatee, masturbation* ^^presentation^* to imitatcc, etc. The three 
females of this group (S, T, V) showed definite signs of sexual 
matuiity as pointed out in Table 1. It may well be aigucd that 
the second array of scores (based on 9 animals only) is moic lepre- 
sentative of the imitative capacity m monkeys than the first array. 
Naturally the 6 animals that were distracted by the sex factor, so 
that they did not observe the solution of the problems, could not 
be expected to imitate As indicated m Table 6, the imitation scoies 
for the 9 observing animals were much higlier than for the group as 
a whole The score for immediate imitation rises from 46.3 per 
cent to 72 4 per ccnt» while the score for failures drops from 24 6 
per cent to 4 8 pei cent. 

The difference between the distracted gioup and the 9 animals 
which apparently possessed the normal observational set is further 
emphasized by the computations of Table 7. Heie the monkeys aic 
listed in order according to the total number of immediate imita- 

TABLE 7 


Showing rm R&cqpd (Immediate Imitation) of Each Animal on the Four 
Problems in Terms of Average Scores 


Animal Piob 1 
No. Av, 
cases see 

Prob 

No 

cases 

ll 

Av 

sec 

Prob. Ill 
No, Av 
cases sec 

Prob 

No 

c.ases 

XV 

Av 

see 

Totals 
No % 

cases sue 

R 

S 

21.0 

6 

14 8 

6 

22 3 

6 

17.5 

23 

95 g 

C 

4 

31 0 

6 

45 

2 

54 5 

6 

18.8 

IS 

75 0 

W 

3 

26 0 

3 

60 

6 

20.0 

6 

16 5 

13 

75.0 

E 

I 

60 0 

6 

68 

4 

43.S 

6 

22 3 

17 

70 3 

B 

4 

18,2 

5 

112 

2 

38.5 

6 

14 7 

17 

70 3 

U 

1 

1.0 

5 

98 

6 

60 

S 

11.4 

17 

70 3 

A 

1 

4-9 0 

6 

92 

2 

32 5 

6 

27 8 

15 

62.5 

X 

4 

4ftJ 

5 

14 6 

3 

19 3 

3 

25 3 

15 

62 5 

D 



6 

12 8 

6 

IS 5 

0 


12 

66 7 

H 

6 

24 8 

0 


0 


0 


6 

25 0 

F 

2 

18 5 

0 


0 


0 


2 

8.3 

G 

2 

52 5 

0 


0 


0 


2 

8 3 

T 

1 

60.0 

0 


0 


0 


1 

4.2 

V 

i 

8 0 

0 


0 


0 


1 

42 

5 

0 


0 


D 


0 


0 

00 


The first 9 animals campnie the aatiafactory group; the Inst 6 subjects 
the distracted group Animal D was not tested on problem I 
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tions exhibited. A fairly definite gap occurs between the first 9 
animals and the last 6 animals. The former individuals range 
from 66 7 per cent to 95.8 per cent in immediate imitation score 
when all four problems are pooled (24 tests) The monkeys of 
the distracted group show a range of from 0 to 25 per cent. This 
difference in score would seem to be explained by the dominance of 
sexual behavior in the case of the latter group In spite of this fact, 
It seems rather remarkable that only one of the monkeys failed to 
show at least one instance of immediate imitation on the 24 tests 
The high score of the best monkey of the group as a whole (23 in¬ 
stances of immediate imitation out of 24 tests) is likewise remark¬ 
able It is still more significant, peihaps, that an animal was more 
likely than not to imitate successfully provided it was not distracted 
by the sexual factor. 

It IS impossible to draw a significant conclusion regarding a pos¬ 
sible sex difference in imitative capacity in monkeys from our re¬ 
sults because of the small size of the gioups, However, it seemed 
worth while to compute the scores for immediate imitation for the 
sexes separately. These arc shown in Table 8 As will be seen, the 


TABLE 8 

Showing Relation Between Sex and Immediate Imitation Score 


Problem 

I 

11 

III 

IV 

Total 

Males 

23 

4 1 

23 

34 

11,9 

Females 

26 

24 

26 

25 

10,1 


The bcoiea on the aeparate pioblems are the averages for a\l the animals 
of one sex on 6 tests, the total score is based upon 24 tests 


number of cases is much the same for males and females when the 
scores for all problems are pooled. There were 8 males and 7 fe¬ 
males tested. Each of these groups included 3 of the sexually 
disti acted animals so that the averages arc reasonably fair for the 
two sexes. The slight difference in favor of the males is probably 
not significant. As a matter of fact there is little or no reason to 
suspect a sex difference in observational learning in monkeys 

The relationship between age and immediate imitation score is 
indicated in Table 9 The group was too small and the age range 
too narrow to offer much in tlie way of analysis The exact age 
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TABLE 9 


SUQWINQ THE RELATION BETWEEN AGP AND IMMEDIATE IMITATION SCORR 
(All Problems) 


Monkey 

Score 

Age 

R 

2S 

34 

C 

18 

39 

W 

18 

40 

B 

17 

40 

U 

17 

41 

E 

17 

44 

X 

15 

42 

A 

IS 

40 

D 

13 

45 

H 

6 

42 

G 

2 

36 

F 

2 

40 

T 

1 

45 

U 

1 

37 

S 

0 

Rank correlation — 3$ 

46 


of the monkeys was unknown since the animals were pxircliased fiom 
dealers. Accoidmg to our estimate (5), the range was fiom 34 
to 46 months. On the whole, tlic younger animals made higher 
scores in the tests than tlie older animals, as shown by the lank cor¬ 
relation (—,35) of Table 9 It seems likely, howevei, that the age 
factor was merely incidental in this connection. The sexually dis¬ 
tracted animals ranked somewhat above the average for the group 
in age, Some of the older animals also appeared to be timid, pug¬ 
nacious, or less well tamed than the younger ones. It seems piob- 
ahle, therefore, that the apparent age diftcrcnce merely reflects these 
emotional factors lather than a genuine divergence in imitative 
capacity. 

In the above discussion we have referred to all cases of success 
within the 60-secoud test peiiod as immediate imitation In many 
instances, however, the imitative act occuircd within a few seconds 
after observation of the imitatee The directness or speed of all 
of the reactions is shown in Table 10, In 79 out of tlie 16+ cases of 
success on all problems the act occuned in 10 seconds or less Tlic 
speed of such reactions luled out the possibility of much tnal-and- 
error behavior In many instances at least the pattern of the required 
set of movements appealed to be grasped wholly through obseivation 
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TABLE 10 


Showing the Temporal Distridution of Immediate Imitation S'cores 
Within the Test Period (60 sec ) 


Time 

interval 

(seconds) 

Problem 

I 

Frequencies 
Problem Problem 

11 in 

Problem 

IV 

All 

problems 

0— 1 

2 

4 

1 

0 

7 

X— 2 

2 

13 

0 

1 

16 

2^ 3 

0 

5 

3 

0 

8 

3— 4 

1 

2 

0 

2 

5 

1— 5 

1 

4 

0 

2 

7 

S-~ 6 

0 

1 

4 

2 

7 

6— 7 

1 

1 

0 

2 

4 

7— 8 

1 

I 

5 

4 

11 

8— 9 

I 

2 

0 

3 

6 

9-^10 

1 

4 

2 

1 

8 

10—15 

2 

4 

4 

5 

15 

16—20 

2 

1 

3 

5 

11 

21—25 

3 

1 

2 

7 

13 

26—30 

2 

0 

0 

2 

4 

31—35 

1 

1 

0 

1 

3 

36^0 

2 

0 

5 

2 

9 

41—45 

1 

0 

1 

2 

4 

46—50 

4 

2 

0 

0 

6 

51—55 

3 

1 

4 

2 

10 

56—60 

5 

1 

3 

1 

10 

Median time 26 2 

43 

14.4 

15 0 

no 


Approximately 47 per cent of the successes, when the results of all 
problems are pooled, took place within 10 seconds About 75 per 
cent occurred within 30 seconds. It thus appears that most of the 
reactions classed as immediate imitation weie quite direct and speedy, 
This means that obseivational cues lather than trial-and-enor activi¬ 
ties largely determined the solution It should be remarked, in this 
connection, that even the full 60-second test period is extremely short 
as compared with periods usually allowed by previous experimenters 
As has been noted, each animal was tested twice daily for 3 days 
on a given problem befoie passing to the next task. The question 
arose as to the influence of piactice from one test period to another 
An analysis of this factor is shown in Table 11. The number of 
cases of immediate imitation, together with the aveiage time of per¬ 
formance, IS given for each of the 6 tests. These data aie indicated 
separately for the several problems It is obvious that piacticc effects 
might be manifested either in a greater number of successes or in 
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speedier reactions in the later tests on a given task That is, fewer 
imitations should appear on test 1 than on test 6 and the average 
performance time should be longer. As will be seen, the results 
arc not very consistent in this respect. Apparently the practice effect 
was greater on problems I and II than on problems III and IV 
In the case of problem IH the largest numbei of imitations actually 
occurred on the first test, while the performance time was shorter 
than that for most of the later tests. Even when piactice effect is 
indicated, it is impossible to say whether it operated to bring about 
better observation or a smoothei manipulation of the puzzle device 
As noted above, 14 of our animals had been used by Fjeld (5) 
in determining the limits of learning in the monkey by means of the 
Jenkins pioblcm box. It is possible, thercfoie, to compare these 
animals in terms of tbcir limits score and tlieir imitation score 
The former score refers to the number of steps which could be mas¬ 
tered in the progressively complex pattern provided by the Jenkins 
apparatus The two kinds of scoics foi each monkey are indicated 
in Table 12 The rank correlation obtained (—.13) suggests that 
the two types of task measure different behavioral functions. Such 
a conclusion can be only tentative, however, in view of the small 
size of this gioup It is interesting to note that the animal making 


TABLE 12 

Showing Correlation detween Immediate Imitation Score and Level of 
PrRFORHANca ON JcNKiNS pROBiLM Box (Fjeld's jcesult&l 


Monkey 

Limit on 
problem box 

Imitation 

score 

A 

22 steps 

15 

V 

13 steps 

1 

B 

12 steps 

17 

E 

12 steps 

17 

F 

9 steps 

2 

X 

8 steps 

IS 

G 

6 steps 

2 

U 

^ steps 

17 

w 

4 steps 

18 

c 

3 steps 

1^ 

D 

3 steps 

12 

s 

3 steps 

0 

T 

3 steps 

1 

R 

2 steps 

Rank corielation—13 

23 
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the lowest score on the Jenkins appanitiis made the highest score on 
immediate imitation It is faiily obvious that the Jenkins appara¬ 
tus and the imitation tests emphasize essentially diffcient types of 
response The former certainly does not stress observational cues 
to the same extent as the latter Moicover, the emotional influ¬ 
ence arising from the presence of anothci animal is altogether ab¬ 
sent. Both the limits score and the imitation score may be regarded 
as indices of one or another aspect of intelligence. 

The positive results on imitation in the monkey here reported seem 
strangely at variance with the findings of previous investigators This 
is all the more striking m view of the fact that more ngid contiols 
were applied in our work than had been used heretofore, The cri¬ 
teria of imitation set forth in the introcluctoiy section of this paper 
were fulfilled to the letter. The tasks employed were sufficiently 
novel and complex to involve a genuine learning process; the re¬ 
sponses classed as immediate imitation appeared piomptly after ob¬ 
servation of the imitatcc; previous practice was excluded by the ex¬ 
perimental conditions, the response of the imitator was substantially 
that of the imitatce; and a large enough number of instances occulted 
on various problems to eliminate the chance factor Few instances 
of immediate imitation m the monkey have been reported by pre¬ 
vious workers even when their technique did not meet the rigid cri¬ 
teria here applied. 

It may well be that the negative results of previous workers on 
the monkey resulted from the use of a faulty method. The Ob¬ 
servation-Cage method has usually been employed and the main 
faults of this method have already been pointed out. The Duplicate- 
Cage method here employed offers many advantages in tlie way of 
providing a proper setting for the operation of observational cues 
The usual delay between observation and the imitative act is elim¬ 
inated and the shifting about of the animals is unnecessary. More¬ 
over, a clear profile view of the imitatec at woik at the task is pro¬ 
vided by the appropriate arrangement of the panels. In addition 
to this difference in general method, it seems likely that our monkeys 
were tamer and better adjusted to laboratory conditions than has 
been true in most previous work on imitation. Tlicy had been trained 
extensively on the Jenkins apparatus. It may be remarked, however, 
that this previous experience gave them no aid in solving the imita- 
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tion problems, since the latter were all essentially different from 
the reaction required in the Jenkins apparatus. 

It would seem that the current opinion that monkeys possess little 
or no capacity to imitate must be revised in the light of our results. 
In fact It IS clear that when monkeys are given the proper setting 
for observation they exhibit at once a strong tendency to imitate 
their fellows. This is true at least of animals well adjusted to lab¬ 
oratory situations as, of course, they should be. Moreover, it ap¬ 
pears that observational learning is much more economical than or¬ 
dinary trial-and-error learning for monkeys as for men 

Summary 

1. Fifteen rhesus monkeys were tested for imitation by means 
of a newly devised procedure (Warden Duplicatc-Cage method) on 
four manipulative problems, six tests being given on each task. 

2. Immediate imitation (success within 60 seconds) occurred in 
46,3 per cent of the 354 tests; this figure is raised to 72 4 per cent 
when the records of 6 animals are eliminated because of serious 
sexual distractions The best animal imitated in 23 out of 24 tests 
given it. 

3. No significant differences were found when sex and age com¬ 
parisons were made. 

4. The low correlation (—.13) between imitation score and lim¬ 
its score on the Jenkins problem box suggests that these two types 
of tests measure divergent aspects of intelligence in the monkey 
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LE COMPORTEMENT IMITATIF CHEZ LE SINGE RHESUS 

(R6sum6) 

On d6crit une mdthode nouvclle de tester Ic coraportement imuatlf chez 
les animaus (la mfilhode des Cages Doubles de Warden) oh le retard 
ct les actions de changer de celui 4 imiter ct dc I'lmitaleur sont elimlnSs On 
a fait subir h chacun de singes rhesus, bien ndapt6s aux situations du lab- 
oratoire, 6 teats sur les 4 tachea suivantca de manipulation pour obtenir dc 
la nourriture. (1) le tirage d’une ficelle, (2) I'ouverture d’une porte par 
le bouton, (3) Pouverture de la porte apris avoir manipul6 un loquet, (4) 
I’ouverture de la porte apr^s avoir manipuM deux loquets On a d^- 
couvert une forte tendance A Itniter promptement quand on a’est acrvi 
d^un autre singe coramc celui ^ imiter L'lmitation immediate (le aucc^s 
cn 6 aecondcs) B*est montr£e cn 46,3 pour cent des 354 tests. Ce chiffre 
dcvlent 73,4 pour cent quand on £)imine Ica r6aultots dc 6 dea 15 animaux 
A cause des distractions 86ricU8e8» sexudles Le mcilleuf animal a imit6 
en 23 sur ies 24 tests siibis On n'a trouv6 aucuncs differences signifiantes 
nl de sexe ni d'flge, La correlation peu 6lcv6e (—0,13) entre le r^aultat 
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de riraitation et les Iimitca du rdsultat de Tapprentissage i dana la boite 
h probl^mea de Jenkins (5) augg^re que ces deux types de teat mesurent 
dea aspects divergents de hntelhgcnce chez le ainge Les r^aultata positifs 
ici obtenua aont lea contraires de ceiix ant^tieutement obtenua dans des 
tests de limitation chez le singe 11 parait probable que la m^thodc 
nouvelle fournit une situation plus satisfaiaante pour I'obacrvation que 
I'ancienne mithode de la Cage d'Obaervation Cette etude montre que 
i'apprentiaaage par I’observation est beaiicoup plus ^conomtquc que Vap- 
prentissage par cssaia-erreura chez le singe aiiisi que chez liiomme 

Warden et Jacksom 


DAS NACHAHMUNGSVERHALTEN BEI DEM RHESUS AFFEN 

(Rcferat) 

Em neuea Verfnhren zur Priifung des Nachahmungsverhaltens bei Ticren 
wlrd beschrieben (Warden Doppelkaiigmethode), in dem die Verzogerung 
und Vcrschicbung dea Nachgeahmten und dea Nachahmenden ouggeschaltet 
warden Fimfzehn Rhesus Alien, die sich den Laboratoriumaitimtionen 
angepagst haben, bekamen je 6 Teats bci den vier folgenden Hnndhabungs- 
nufgaben, urn Futter zu erreichen (1) das Ziehen einca Fadens, (2) daa 
Ofinen emer Tur durcli einen Tuikn^f, (3) das Offnen einer Tur nach 
der Bewegung emer Klinke, (4) das Ollnen der Tur nach Bewegung zwei 
Klinfcen Erne starke Tendenz zum aofortigen Nachahmen zeigte sich, 
wenn ein andercr Aflfe als der Nachgeahmte diente* Die sofortige Nach- 
nhmung (Erlolg innerlinlb 6 Sekunden) erfolgte in 46,3 Prozent der 354 
Fallc Diese Zahl wird auf 73,4 Prozent erhoht, wenn die Ergcbnisse von 
6 der 15 Tiere ausgestosseH werden, well sie die Folge ernstei sexueller 
Ablenkungcn waren Das beate Tier ahmte in 23 von den 24 Versuchen 
i ach Keine bedeutsamen Gcschlechts- oder Altersunterschicdc zeigten 
sich Die nicdiige Korrelation (—0,13} zwischen dem Nachahmungawert 
und den Grenzen des x-Lernwertes bci dem Jenkins Problemkasten (5) 
weist darauf hiii, dasa diese beiden Typen von Pnifung die abweichcnden 
Seiten der Intelligcnz beim Allen misst Die posulven Ergebnissc stellen 
sich den fruheren Nachnhmungsveisuchen bei Alien entgegen Ea scheint 
wnhrschcmhch, dass die neue Methode emc befiiedigenderc Beobachtungs- 
situations vcrschafit als die alte Beobachtungskafigmethode Das yor- 
liegende Studium beweist, dagg das Beobachtimgslernen okonomischer sei 
als das Versuch- utid Irrtumlernen beim Allen wie belm Menschen 

Warden und Jackson 



A PRELIMINARY STUDY OF THE HUNGER DRIVE IN 
THE RHESUS MONKEY^ 

f'rom the Lahoratory of Comparative Psychology, Colutnbta Vravcrjity 


C J Waiiden and T. a Jackson^ 


The present leport represents an attempt to extend the Obstiuc- 
tion method of drive analysis to the monkey It should be regarded 
as a preliminary study inasmuch as it is limited to the hunger drive 
and, even as thus restricted, is far from exhaustive. In fact, the 
primary aim of the investigation was to standardize the procedure 
to be followed in a systematic application of the mctliod to the 
monkey. It is obvious that an extensive analysis of drives m the 
monkey, comparable to tliat earned out in the Columbia laboratory 
on the xvhite rat (2), would extend over a period of years. The 
hunger drive was selected for preliminary study because it appeared 
to offer the least difficulty in the way of experimental controls. Our 
pi'esent findings seem to indicate that the Obstruction method, with 
minor modifications in procedure, can be usefully applied to many 
of the higher animals. 

The Method 

The apparatus differed in numerous details from that described by 
Warden (2) m connection with the work on the white rat. The 
new model Obstruction apparatus was devised by Jenkins and War¬ 
den to eliminate certain objectionable features of their first model. 
The changes made have been discussed in another connection (3) 
and need not be repeated here The design of the new model in a 
size suitable for the monkey is shown in Figure 1. It was found 
advisable, after preliminary tests, to remove the swinging one-way 

report covers one major topic in the project of Motivation and In- 
telligejice in the Rlicsus Monkey (under the direction of Professor C J. 
Warden), supported by the Council for Resenreh in the Social Sciences of 
Columbia University 

*Thia study was planned in cooperation. The data were taken and 
computed by the junior author and the final report written by the senior 
author 
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FIGURE 1 

jLVKiN6-WA(inrN OnsFRucTioM Apparatus 
KnUance and incentive compailmetUs, jppioviinalelv 24 inches in all di' 
mensions^ aiii sepainted bv a 30-inch tv\nnLl ^vlth gud tlooi Tl\c ilooi in 
the center of the tunnel n-as icmoved and the giid lengthened to 30 inches 
Light fiom the chamhcis above was diffused b} passing Lluougii opal and 
plate glass siiifaces to the compartments below The front of the entiie 
appaiatus was covcied by a one-wav tight screen One clooi and pa it of 
the light sciecn wcic i emoved in taking the above photogiaph 
(Cmiitcsv of C J Walden) 

dooi of the ccntci comp.iitment and c\tcncl the gnd tlnoughout the 
entile length of this section The monkeys wcie pi evented fiom 
jumping acioss the giid without getting a shock by n piopei adjust' 
incnt of the top of the tunnel Since the animals vaiied somewhat 
\n size, It ^Yas nccessaiy to woik tnit this adjustment foi each monkcv 
scpniately This aiiangemcnt iiisuiccl that an animal would need 
to make contact with the giul in passing tluoiigh the tunnel to the 
incentive beyond The gnd was divided into 3 sections along its 
Icngtli and each section supplied fiom independent ciirient sou ices 
This insuicd that an animal would icccivc a miinminn of thicc 
shocks in ciossing the giid 

Some two months or moic of picliminaiy tests wcie nccessaiy to 
clctcimine an optimum sticngth of shock foi use in tlic latei cxpeih 
ment These tests weie made on monkc)^ of the same size as those 
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employed in the expenment piopci An optimum slmck may be ic- 
gaiclcd as one which is sufifiLicntly stiun|^ to induce hesitation hefoic 
crossing but not stiong enough In pi event cinssing; In the List 
analysis, the expei imcntcr must decide as to the piecise shocic to 
be used on the basis of a laigc numhci of empiiical ohseiv.iLions. 
The Jenkins dccti ical stimulation system ( L h'lgine I!) was utiliyed 
foi supplying the gi id with a v.nicty of shocks fioni which the 
selection could be made This system piovidcs clcctijcal stimuli of 
known form, voltage^ and cuiieiit value thioughout a vciy wide 
range 'The shock finally selected as tiu optimum was th.it given 
by a cuiient of 0 6 nulllampcjes set at 600 volts, llie external re¬ 
sistance being 1,000,000 ohms Each of the J monkeys tested would 
Cl OSS the gild at thii> stiengtli, the ciossing time vaiying fiom 2 
seconds to 3 minutes 'Lhe use of high voU.igc cum cut with !ugh 
c\tcinal tcsistancc, as indicated clsewhcic (2), is advisable in woik 
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of this sort, since it tends to decrease the influence of the factor of 
individual differences in skm resistance. 

The general procedure differed in numerous ways from that em¬ 
ployed in testing the white rat Each monkey was transferred from 
the vivarium to the experimental room in the carnage illustrated 
m Figure 2. This caniage was also used in returning the animal 
from the incentive compartment to the entrance compartment after 
a given test This proceduie eliminated all handling of the animals 
during the test. The monkeys were veiy tame and jumped into 
and out of the cairiage promptly whenever the experimentei raised 
the door. The chain worn in the living cage was unsnapped from 
the belt before taking them into the experimental room. Each ani¬ 
mal was allowed to become well adjusted to tlic apparatus and 
routine before being tested This period of adjustment (10-20 min¬ 
utes) continued from 1 to 4 days, and was considered complete when 
the animal acted promptly m jumping in and out of the carnage and 
in crossing the giid (no shock) when the opportunity presented. 
On the first day of the regular tests, the animal was allowed to cross 
the grid 4 times without shock before the first trial proper (with 
shock), on later test days the preliminary runs were reduced to 
two. These non-shock crossings seemed necessary because of the 
long hesitation of the animal at the beginning of the senes for a 
given day. 

The use of a test period of standard length was found to he im¬ 
practical with the monkey. The white rat reacts with fail prompt¬ 
ness and consistency so that the number of crossings within a stand¬ 
ard test period gives an excellent measure of strength of drive. 
The behavior of the monkey is much more variable and the time re¬ 
quired to shift an animal from the incentive compaitment to the en¬ 
trance compartment by the carriage device varied considerably It 
seemed best, therefore, to standardize the number of crossings re¬ 
quired and to take the score m terms of the time taken to cross 
the grid Obviously^ a short crossing time indicates a strong drive 
under such a method of scoring The record of the crossing time 
was taken by means of a Bristol time recorder, one key being pressed 
when the door to the tunnel was opened and another when the 
animal reached the incentive compartment Opportunity to cross 
was limited to 300 seconds on each test, the animal being removed 
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from the entrance compartment after this period had elapsed and a 
failure recorded The number of approaches and contacts (partial 
crossings) on each test were recorded. As in the case of the rat, 
these scores apparently tidd nothing of value to the record and hence 
have not been included in this repoit. 

The 14 monkeys used in the experimental work proper aie listed 
in Table 1 Some of these were employed in Experiment I and 


TABLE 1 

Showing Si% Wriciir, and FsiiMATro Age of hip Monkeys 


Monkey 

Sex 

weight 
(oz ) 

Est age 
{mos ) 

A 

M 

137 

40 

B 

M 

14S 

40 

C 

M 

133 

39 

D 

M 

146 

45 

E 

M 

138 

44 

F 

M 

135 

40 

G 

M 

124 

36 

H 

M 

149 

43 

R 

F 

107 

34 

S 

F 

151 

46 

U 

F 

141 

41 

w 

F 

133 

40 

X 

F 

112 

42 

y 

F 

146 

42 


others in Experiment II Since the conditions of tliese two experi¬ 
ments differed in certain important respects, further details as to 
procedure will be discussed in connection with each separately. 


Experiment I. 

The aim was to determine the influence of the length of staiva- 
tion period on the strength of the hunger drive. The 3 males 
(D, r, G) and 2 females (U, W) employed were well adjusted to 
laboratory situations They had been used extcnbively m problem- 
box (1) and imitation apparatus (4) before being utilized in the 
present experiment. The fuithcr regular loutine involved m the 
specific adjustment of each animal to the motivation apparatus has 
already been desciibed above. The tests were carried out in the 
early afternoon The several peiiods of starvation weie begun 
in each case immediately following the mam meal of the day. Al- 
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though complete starvation was enforced during these periods, water 
was supplied twice daily to the cages The procedure differed from 
that used earlier in the white rat study (2) in that the one group 
was tested at all peiiods of starvation An interval of 4 days inter¬ 
vened, however, between these periods during which the monkeys 
were given their regular diet. This plan was used in order to mini¬ 
mize the possible cumulative effect of continued starvation. The 
incentive consisted of 2 raisms obtained by the monkey after each 
crossing of the grid. 

The results seemed are presented in Table 2 The aveiagc 


TABLE 2 

SiiowiNo THE Crossing Time in Seconds for the Group (S Monkeys) aiter 
Different Periods of Starvation 


Ciosaing 

No 

S 

Av 

hrs, 

Range 

24 hrs 

Av Range 

36 Iks 

Av Range 

48 

Av 

hrs, 

Range 

1 

80 

2-3S 

42 

2-11 

8 2 

2-18 

40 

3-S 

2 

41 

2-10 


2-10 

54 

3- 9 

48 

3-9 

3 

48 

2-10 

28 

2- 5 

48 

2-10 

4.2 

2-9 

4 

77 

2-2g 

52 

1-15 

52 

2-14 

44 

2-7 

5 

13 6 

2-79 

34 

2- 5 

48 

3-10 

48 

2-8 

6 

5 9 

2-13 

28 

2- 4 


2- 8 

6.0 

3-11 

7 

92 

2-41 


2-65 

5 0 

2-12 

70 

3-U 

8 

8 0 

2-26 

3 6 

2- 6 

26 

1- 4 

54 

3-14 

9 

64 

2-23 

40 

2-11 

Kxn 

3- 7 

74 

3-14 

10 

10 0 

2-58 

34 

2- 5 

42 

2-11 

34 

3-S 

Average 

7 77 

2-35 

4 94 

1-65 

4 82 

1-18 

S.14 

2-14 


crossing time in seconds for the group is shown for each of the 10 
crossings required. On account of the small size of the group, 
the variability is indicated only roughly in terms of the range For 
the same reason, the averages cannot be taken too seriously and the 
conclusions drawn must be regarded as tentative On the whole, 
the data seem to show that the hunger drive is less strong after an 
8-houi starvation period than after the longer periods investigated. 
The average crossing time is about the same for the 24-, 36-, and 
48-hour starvation periods. The range is greatly reduced, however, 
in the case of the two longer periods. If the average for the 8-hour 
period be compared with the combined average for all longer inter¬ 
vals, the critical ratio is found to be 2.76. This means that there 
are 99.7 chances in 100 that the difference between the two averages 
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Is greater than zero. The tentative conclusion can thus be drawn 
that the hunger drive is stronger after tlic longer periods of starva- 
tion than after the shorter (8 hours). 

It may be well to call attention to some of the shortcomings of 
the present experiment in the light of our earlier work on the Ob¬ 
struction apparatus (2) in which the white rat was employed. In 
the first place, the experiment was not carried far cnougli to deter¬ 
mine the length of starvation period associated with the optimum 
strength of hunger drive in the monkey In the second place, finan¬ 
cial considerations made it quite impossible to use equivalent groups 
for each starvation period. It was necessary to employ the same 
group of monkeys m testing the several periods of starvation, As 
will be shown latci| a senes of retests involves a cumulative adapta¬ 
tion to the giid. For this and other reasons, our earlier procedure 
of using equivalent groups for each drive condition tested is recom¬ 
mended for the monkey as for the rat. 

Experiment II 

The purpose of this experiment was to obtain some evidence as 
to the influence of electric shock on the monkey under conditions 
somewhat diffeicnt from those used in the standard procccUue indi¬ 
cated above. It was hoped that these variations from the regular 
Obstruction-apparatus technique would throw some light upon the 
nature of the response elicited in connection with this method. The 
two main vaiiations will be discussed separately. 

Adapialioji to the Standaid Shock The optimum shock as de¬ 
termined for use in Experiment I was used in the present connection, 
and the period of starvation was 8 hours throughout. The factor 
studied was the adaptation effect induced by continued retesting of 
the animals in the appaiatus under these conditions. The oiiginal 
test, as well as each of the retests, consisted of 15 crossings made at 
a single session. The sessions occurred at the rate of 1 per day 
except that a period of 1 week intervened between retests 4 and 5. 
The results for the 11 monkeys (5 males, 6 females) aie given in 
Table 3. As will be seen, the crossing time shows a gencial tendency 
to decrease in length through the scries of retests. This indicates 
that tliG monkey becomes adapted to the shock aftei repeated ciossmgs 
and exhibits less hesitation Tlic amount of adaptation is quite 
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TABLE 3 


Showing the Crossikc Time in Seconds on a Series of Retests 
{11 Monkeys) 



Av 

Male 

Range 

Av 

Female 

Range 

Combined 

Av Range 

Test 

37 

1- 41 

13 6 

1-184 

8 9 

1-184 

Retest 1 

82 

1-143 

7 1 

1-109 

77 

1-143 

Retest 2 

43 

27 

95 

1- 98 

72 

1- 98 

Retest 3 

74 

1- 60 

62 

1- 34 

72 

1- 60 

Retest 4 

3 5 

1- 12 

5 3 

1- 28 

44 

1- 28 

Retest S 

34 

1- 21 

95 

1-158 

68 

1-158 

Retest 6 

3 1 

1- 30 

5.3 

1- 18 

42 

1- 30 

Retest 7 

28 

U 2S 

47 

1- 36 

3 9 

1- 36 

Retcat 8 

2 9 

1- 55 

6 3 

1-121 

47 

1-121 

Retest 9 

27 

1- 15 

40 

1- 26 

34 

1- 26 

Average 

42 

1-143 

72 

1-184 

5 8 

1-184 


m^irked when a laige number of crossings (150 in this case) are in¬ 
volved The rise in value on letest 5 (combined average) would 
seem to show that this adaptation to the shock is paitially lost when 
an interval of I week intervenes between successive letests. These 
lesults tend to support the contention made above that equivalent 
groups should be employed in applying the Obstruction method to 
the monkey 

The ciossing time of the females is significantly longer than that 
of the males In fact the critical ratio of the diffeience (3 0 sec¬ 
onds) IS 5 22 This difference is based upon the recoids of only 
5 males and 6 females and may not be a true sex difference, The 
two groups were similar in most respects, but, on the whole, the 
females weie somewhat hghtei in weight than the males The 
aveiage weight of the males was 140.4 oz and that of the females 
131 7 oz This diffeience may have favoied tlie males, since the 
effect of electric shock is known to be in part a function of the 
weight of the individual. The apparently greater sensitivity of the 
females to shock, as shown by long crossing time, may be due to the 
weight factor In any case, it would seem advisable to determine 
more specifically than was done here the weight-optimum shock re¬ 
lationship m applying the Obstruction method to monkeys 

The rank position of the several animals on the oiiginal test and 
the later retests is shown m Table 4 In computing such positions 
the rank of 1 was given to the shortest crossing-time score, etc. It 
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TABLE 4 

Showing the Rmjk Position of the Individuals on the Series of Retests 
IN Terms of Crossimo Time in Seconds 



A 

B 

C 

D 

E 

Animal 

R S 

U 

W 

X 

Y 

Test 

_ 

1 

6 

4 

2 

8 

9 

s 

10 

7 

3 

Retest 1 

9 

1 

7 

3 

10 

6 

11 

2 

8 

5 

4 

Retest 2 

5 

3 

6 

7 

4 

2 

11 

9 

10 

8 

1 

Retest 3 

2 

9 

6 

7 

5 

3 

10 

8 

— 

4 

1 

Retest 4 

4 

3 

5 

8 

6 

3 

10 

9 

7 

— 

1 

Retest 5 

7 

1 

6 

4 

S 

8 

11 

9 

10 

3 

2 

Retest 6 

5 

1 

6 

7 

3 

4 

10 

9 

8 

2 

— 

Retest 7 

4 

1 

S 

10 

2 

9 

11 

6 

8 

1 

3 

Retest 8 

5 

1 

2 

9 

4 

3 

11 

6 

8 

7 

10 

Retest 9 

5 

1 

3 

10 

7 

9 

11 

4 

6 

8 

2 

Av rank 

5,1 

21 

5*2 

6,9 

48 

55 

10 5 

67 

8 3 

5.0 

3 0 


Blanks in table Indicate that animRl refused to work* 

Rank 1 is given to the lowest crossing score in terms of seconds* 


IS cleat that the rate oi adaptation arising from the aeiies of retests 
varied greatly from one monkey to another. Moreover, the rank 
positions on the original tests are not maintained with consistency 
on the later retests In fact, the rank correlation between position 
on the test and the positions on the 9 retests is only -|-.36. These 
results tend to confirm the conclusions drawn from the absolute 
scores presented in Table 3- 

Adapiattoji to a Progressively Increasing Shock* As commonly 
used, the Obstruction method calls for a constant and optimum shock 
Nevertheless, it seemed of interest to determine the influence of a 
varying shock upon the activity of crossing the grid. The current 
was raised fiom one crossing to another, through a senes of 20 
crossings, by increments of 10 per cent, as indicated in the second 
column of Table 5. The entire series of crossings occupied a single 
test period. The record for each animal in terms of the crossing 
tune in seconds is given in Table 5. All but 3 of the 12 monkeys 
continued to cross, within the 300'second limit imposed, at the 30th 
trial (m.a,, 7,93, 991*2v., ext. resist, 125,000 ohms) but these 
data were omitted from the table because of the difficulty of com¬ 
puting averages. The immediate adaptation to the shock was re¬ 
markably consistent in the case of some of the monkeys (Y, X, U, 
etc.) tts shown by the short crossing time. It is evident that the 
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TABLE S 

Showing ihe Effect of Gradual Increase of the Strength of Shock on 
THE Length of Crossing Time (in seconds) 


Cross Milli- Animal 


No 

amps 

A 

B 

C 

D 

F 

G 

H 

R 

U 

W 

X 

Y 

Av 

1 

0 50 

4 

2 

1 

6 

3 

2 

9 

4 

3 

10 

2 

2 

40 

2 

0 55 

6 

2 

1 

8 

2 

2 

9 

3 

3 

4 

2 

2 

3.7 

3 

0 61 

3 

2 

2 

18 

2 

3 

16 

2 

2 

5 

2 

2 

4.9 

4 

0 67 

2 

1 

1 

6 

2 

2 

5 

2 

2 

5 

2 

2 

27 

5 

0 73 

3 

1 

1 

5 

2 

2 

6 

2 

4 

5 

3 

a 

29 

6 

081 

22 

1 

1 

6 

2 

2 

9 

2 

3 

3 

2 

2 

50 

1 

0 89 

4 

1 

1 

22 

3 

2 

16 

2 

4 

2 

2 

2 

5 1 

8 

0 97 

9 

1 

1 

6 

3 

2 

7 

2 

3 

3 

2 

2 

34 

9 

1,07 

7 

1 

3 

8 

2 

3 

6 

2 

3 

2 

4 

2 

36 

10 

1 18 

4 

1 

2 

18 

2 

3 

30 

2 

5 

5 

3 

2 

64 

11 

1 30 

17 

2 

1 

S 

3 

6 

6 

2 

3 

2 

2 

2 

43 

12 

1.43 

3 

2 

13 

4 

2 

3 

12 

2 

4 

8 

2 

2 

47 

U 

1 57 

4 

1 

7 

13 

3 

18 

42 

3 

Z 

6 

4 

2 

87 

14 

L73 

2 

4 

2 

11 

2 

6 

21 

55 

2 

6 

4 

2 

97 

15 

190 

12 

24 

5 

4 

71 

13 

18 

9 

3 

2 

4 

2 

13 9 

16 

2 09 

4 

84 

22 

3 

13 

14 

7 

31 

2 

4 

2 

2 

15 7 

17 

2 30 

3 

61 

11 

4 

3 

7 

107 

116 

4 

7 

2 

2 

27 2 

18 

2 53 

4 

28 

2 

4 

3 

25 

29 

5 

4 

4 

2 

2 

9,3 

19 

2 78 

3 

57 

49 

4 

3 

8 

165 

10 

3 

8 

2 

2 

26.2 

20 

3 06 

3 

300 

2 

3 

3 

55 

133 

4 

2 

2 

2 

2 

42 6 


The calculated current was raised by increments of through the 

senes of crossings The external resistance ran as follows crossings 1-8, 
1,000,000 ohms, crossings 9-16, 500,000 ohms, crossings 17^20, 250,000 ohms 
The voltage was adjusted between 500-1000 v so as to give the required 
ampere reading at a given resistance step, 


monkey becomes readily adapted to a very strong shock when the 
increments of current increase are relatively small. It should be 
stated, however, that the monkeys tested had already been used ex¬ 
tensively in various other situations m which shocks of moderate in¬ 
tensity had been employed. Doubtless this accounts in part for 
the ready adaptation of the animals to the higher degrees of shock 
included in our series. 

Comparisons 

Little IS known at present regarding the relative ability of in¬ 
dividual monkeys on different types of task The project (see foot¬ 
note p 126) earned on in the Columbia laboratory during the past 
sev'eral years makes a few such comparisons possible Scores were 
obtained on 10 monkeys for the following 3 or more less distinct 
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types of task (1) Jenkins problem box, (2) Warden Duplicate- 
Cage imitation apparatus, and (3) Obstruction apparatus, hiinger- 
diive. The tests weie carried out in the order here indicated The 
scores for the 10 monkeys are given in Table 6. The hunger-drive 


TABLE 6 

Showing Relation nETWECN Drive Score (8 hrs sTARVAriON) and Ratings 
ON PBLonLEM-nox and Imitation Tests 


Monkey 

Drive 

(hunger) 

Problem box 
(limUs) 

Imitation 

(immediate) 

B 

1 3 sec 

12 steps 

17 cases 

E 

14 

12 

17 

A 

41 

22 

15 

D 

46 

3 

12 

U 

59 

4 

17 

c 

79 

3 

18 

X 

IS 1 

8 

15 

R 

161 

2 

23 

S 

18 5 

3 

0 

W 

22 6 

4 

18 

Rank correl Drive 

Problem box 

d- 63 


Drive 

Imitation 

— 11 


Pioblem box Imitation 

— 17 


In computing the above correlations, the following scores were given 
the rank of 1* Drive—shortest crossing time; problem bax —largest number 
of steps on Jenkins' apparatus, Imitation—largest number of cases of im¬ 
mediate imitation on Warden Duplicate-Cage apparatus 

score IS based upon the 8-liour starvation period and hence is not 
the maximum value for this drive. The problem'box score is tlie 
number of steps that the animal could learn in the Jenkins apparatus 
(1). The imitation score represents the nunaber of cases of im¬ 
mediate imitation on the Duplicate-Cage apparatus (4)* Since only 
10 individuals arc included in the comparisons, merely tentative con¬ 
clusions can be drawn. 

The rank correlation between the drive score and the problem- 
box scoic is positive but not very high (4-.63). The degree of hun¬ 
ger was that resulting from an 8-hoiir starvation period in both tests 
Perhaps the correlation would have been higher if the optimum star¬ 
vation period (not yet determined) had been employed in botli sit¬ 
uations. In any case, there would seem to be a fairly important re¬ 
lationship between strength of hunger drive and the ability to form 
a complex pattern of response in the Jenkins apparatus The imi- 
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tation score gives a small negative correlation with both of the other 
test scores. It is obvious that strong arousal and persistence were 
not required in the imitation test, since only 60 seconds were allowed 
in which to act. This further comparison coiroborates the conclu¬ 
sion previously drawn (4) that observational learning is markedly 
different in type from the usual trial-and-error activity of a problem 
bov. Perceptual capacity rather than persistent activity is the im¬ 
portant thing in the imitative solutions of problems 
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UNE l^TUDE PR^LIMINAIRE DE L’IMPULSION PE FAIM CHEZ 
LE SINGE RHESUS 

(Resume) 

Cette 6tude repr^sente le premier cssai pour etendre I'entiploi de la 
m^thode d’Obstruction de Columbia uu singe On appiiie prlncipalement 
dans ce rapport prehminairc sur le processus plutot que aur lea vrais re- 
sultats Dans la premiere experience il s’agit de la mesure de la force 
de I’impulsion de faim apr^s 8, 24, 36, et 48 heurea sans nourriture La 
plus coiirtc p6riode sans nourriture a produit une plus faible impulsion, 
en termes du temps du traversement, que les plus longues p^riodes On 
n’n pas determine la relation optimum entre rimpulsion et le manque de 
nourriture On n^a pu arnver A d'autres conclusions parce qu^on n’a 
pas employ^ la m^thocle des groiipes Equivalents Dans 1‘expfirience 2, 
on a montr^ que les singes s’adaptent facilement au choc optimum quand 
ils subissetit un nouveau test chaque jour pendant quelque temps Ila 
s'adaptcnt facilement aussi A des chocs trAs sAveres quand on fait monter 
la valcur du courant par des croissances de 10 pour cent dans line s^rie 
de 20 traversements donn^e A une p6iiode de travail On a trouv6 une 
correlation de range de -h0,63 entre le resultat de I’lmpulsion de fflina 
(8 heures sans nourriture) et le risultat des limites dans la boite A prob- 
lemes de Jenkins comme d^termini par Fjeld (1) Le resultat de Timpul- 
sion de faim et le i^suUat de la boite A piobUmes ont montr6 une petite 
correlation negative avec un resultat de limitation immediate comme d^- 
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termin^e par la mithode des Cages Doubles (4) On a basi cea cor-> 
rdlationa sur les risultata de 10 amges seuleracnt On auggire que la 
capacDe d'obaerver plutfit qoe l'activit6 peisistonte eat impoitante pour 
I'imitation rdusaie 

Warden et Jackson 


EIN VORSTUDIUM DES HUNGERTRIEBES BEIM RHESUS APPEN 

(Rcferat) 

Dieses Studium stcllt der etste Vcrauch dar, die Columbia Ilindernis- 
methode beim Alien anzuwenden Die Ilauptbetonung in dieaem Vor* 
bencht yilti aiif das Verfahren eher nis auf die tatsachlicbcn Ergebnisse 
gelegt. Das erste Experiment beschaftigt sich ipit der Messung des Hun- 
gertnebes nach S, 24,36 und 48 Stunden der Futtercntzichung. Die kleinere 
Periode der Futlerentziehnng ergab einen schwacberen Tneb in bezug auf 
die Zeit des Laufena als die langeren Penoden, Das gunstigate Trieb* 
Hungervcrhaltnis wurdc nicht erfahren Weitere Schldsae konnten niclit 
gezogen werden, well die Methode der glciclien Gruppen nicht verwandt 
Viutde l!\ Experiment 2 wurde naehgewiesen, dass die Affen aich schnell 
an den gunstigsten ciektnschen Schlag anpaaaeii, wenn sie eine Zeitlang 
jedcnTagwiedergeprufttvurden, Auch paasten sicsich schnell an sclu starke 
elektrische Schlage, wenn der Stromwert durch Zunahmen yon 10 Prozent 
bei einer Rcibe von 20 Laufen, die bei einer Arbeitspenodc gcmacht wur- 
den, ethoht wird, Eine Rangkorrclation von 4-0,63 zwischen dem Hun- 
gcrtriebwert (8 Stunden Futtercntzichung) und den Grenzenwert bei dem 
Jenkins Problemkasten, wie Fjeld (1) ihn beatlmmt hat, zeigte sich So- 
yvohl der Hungertriebwert wie der Probicmkastcnwcrt zeigten cine kleine 
negative Korreiation mit dem solortigen Nachahmongsvfcrt. der durch die 
Doppelknfigniethode bestlmmt wurdc (4)_ Dicse Korrclationcn fuSsten 
nuf den Werten von niir 10 Affen. Es wird vorgcschlagen, daas die Beo- 
l)achtungaf.ihigkeit eher aia die beharrliche Taligkeit wmhtig fdr erfol* 
greiche Naebahmung aei 

Warden und Jackson 
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Introduction 

Terminology, The fact that so much disagreement exists in re¬ 
gard even to the name appropriate for the ob 3 ects of this study 
attests to our lack of understanding of their nature or significance. 
The terms **autoniatism/^ “nervous habit,” “tic,” ‘‘mannerism,” 
“habit spasm,” and “idiosyncrasy” have all been applied. Each des¬ 
ignation carries certain implications which are, doubtless, question¬ 
able The label, “movement mannerism,” probably commits \is to 
least regarding the natuie of the act itself or its causes, and hence 
IS perhaps the most defensible at this stage Since, however, the 
appellation, ‘'nervous habit,” more successfully conveys to the aver¬ 
age reader an idea of the phenomena we are exploring, we have used 
It in the title of this paper with the qualifying ‘^so-called.” We 
maintain, however, that the relation, or degree of relation, to ner¬ 
vousness of some at least of the behavior patterns we are focusing 
upon needs to be demonstrated. We even question the second mem¬ 
ber of the label, for we do not know how neaily invariable, fre¬ 
quent, or automatic an adjustment must he to deserve the designa¬ 
tion, “habit.” 

The problems we have set for ourselves, to state them bricRy, are 
as follows* 

It The development and testing for leliability of a technique 
for describing the relative frequency with which young children tend 
to indulge m a variety of classes of, superficially at least, simple, pat¬ 
terned, biief, moie or less individual, body-directed adjustments To 
say these are purposeless, automatic, or liabitual carries us beyond 
limits which OUT observations justify 

•Accepted for publication by Cnil Murchison of the Editorial Board and 
received in the Eduocial Office, June 8, 1934 
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2 The determination of the relative stability of the behavior 
tendencies under considerationv 

3. An investigation of the relationship of the ficqucncy of the 
mannerisms noted to variables such as certain socially significant be¬ 
havior trends^ paiticular home conditions and attitudes, sex, age, 
IQ, and type of situation under which the subjects arc observed. 

4 An analysis by the Thurstonc multiple factor mctliod (8) of the 
inter-index correlations in ordei to discovei whetliei there is any 
evidence justifying the assumption of such a general factor as ner¬ 
vousness ^ 


Method 

Categories, The specific response patterns we chose to analyse 
and the classification scheme employed weic rathci aibitrarily de¬ 
termined. We had in mind in our selection acquiring data con¬ 
cerning forms of behavior frequently rcfcired to as *^nervous habits, 
as well as upon other equally obvious and seemingly parallel types 
usually neglected. 

Eleven clftsses of activities covering a considciable range of pat¬ 
terns were studied They included such as the subsequent* blink¬ 
ing vigorously (employing clearly moie tlian the orbicularis oculi 
muscle) or rubbing the eyes, standing on the sides of the feet; play¬ 
ing with the fingers, manipulating the scalp oi haii, sucking, biting, 
or chewing on things not intended for consumptiori; rubbing the 
ears, handling or wrinkling the nose, squirming or tugging non- 
manually at clothing (labelled "corporal-mass“), sniffing (labelled 
“respiratory”), masturbating cither by means of manual stimulation 
Of thigh rubbing, and finally, stroking or handling in a definite, lim¬ 
ited, body-directed way some part of the corpus other tlian those 
already specified in the other categories (labelled “corporal-lim¬ 
ited”) As must be apparent, we tended, in general, to put into 
one class adjustments to which it seemed the major stimulus might 
be received from a particulai pait of the anatomy, though we make 
no pretense of being sure of the locus of the focal phases of the con¬ 
ditions antecedent to the responses wc were studying. Squirming 
or tugging at clothing is somewhat in contiast with the other catc- 


This part oi the study will be reported m n second paper 
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gones in that mass activity, rather than the more circumsciibcd, gen¬ 
erally was characteristic of the adjustment. The category, corporal- 
limited, differs still more fiom the others in that we used it as a 
sort of catch-all. What effects the fineness or lack of fineness In 
our classification scheme has engendered, wc do not know 

A number of oui activity groups were so defined as to include 
mannerisms involving the use of the hands. This, for a time, was 
a matter of some concern to us, since an individuaPs score for a cate¬ 
gory was to be determined merely by the number of maniien'sms 
noted during 400 half-minutes The employment of tlie hands m 
the relief of discomforts in various paits of the body was so nearly 
the rule, however, we feared if we limited our consideration to the 
handling of a limited part of the anatomy, that much that was of 
significance to us would be overlooked To have included all man¬ 
ual activities would, on the other liand, have embraced too much. 
Of course a zero score, it should be remembered, was possible for any 
period of time and frequently occurred Not only, moreover, could 
several parts of the body be manipulated by the human child, since 
It has two hands, but also the interval of observation Was long 
enough for an individual to indulge in several foiras of quite di¬ 
verse manual manipulations. In the light of these considerations 
we liave felt it safe to continue with categories in which the response 
patterns might oveilap, in that the same body member could be em¬ 
ployed Some of our categories wc have defined in such a way, how¬ 
ever, as to avoid involving the manual members in the response 
Standing on the sides of the foot, squirming, and sniffing are cases 
in point. When questions arise which may be complicated by the 
possible overlap just mentioned, a special analysis will be made of 
the non'Controversial cases. 

As has been previously stated, we make no claims with respect 
to the automatic nature of the phenomena we observed We choose 
merely to observe the lelative frequency with which certain parts 
of the anatomy were involved m a limited range of body-directed ad¬ 
justment patterns in children Habitualness may be defined, per¬ 
haps, in terms of our frequency counts, but we confess we could see 
no wav of getting a due in regard to the purposefulness of each act 
or to the newness or vividness of the stimuli which set oft each ad¬ 
justment 
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&iib\ects. Our S*s were 46 nursery-school children. The age range 
m the gioup at the beginning of the investigation was from 21 to 58 
months; and the number of boys and girls was, respectively, 21 and 
25 These S's were probably generally more than normally well 
adjusted and also above the average in both physical and socio-econ¬ 
omic status They came mainly from homes where tlic wage earner 
belongs to the professional or business-executive class. Henccj as 
fai as some of the issues in our problem arc conccincd, the group 
may be considered lather homogeneous. Such a state of affairs 
would tend to favor low correlations 

Being naive and accustomed to having many peisons around, the 
children gave the observci little heed The observation period at 
any one time being brief, moreover, our S’s would be unlikely to 
realize that they were the objects of our attention. This fact but¬ 
tresses our opinion that the behavior samples wc have are not colored 
strongly by self-consciousness stimulated by the experimenter. 

Procedure* We received our inspiiation with respect to observa¬ 
tion method largely from Olson’s (7) work, Questioning, however, 
his procedure of taking time sample 3 in immediate succcbsion and of 
giving each sample an all-or-none score, we chose to observe our S’s 
during 400 half-minute units, only one minute, ‘with some excep¬ 
tions, being the length of the sample obtained foi a single day. Our 
observations extended, consequently, over the best part of eight 
months—a fact which would emphasize in our returns the relation¬ 
ships existing between the more stable influences and would tend 
to reduce the size of many of our correlations. Deviations from 
the pioceduie of gathering daily one-mmutc samples were necessary 
because of the exigencies that invariably arise when one is working 
with young human subjects 

Scorhiff The S’s scoie foi any one movement mannerism was 
the number of times the pattern was executed during 400 observa¬ 
tion periods, The two half-minute obseivation units taken on a 
single day weie scpaiated widely m time, and the order of focusing 
upon the subjects systematically rotated, as far as that was possible. 
The observations were distributed, moicover, so as to yield 100 half- 
minute samples of behavior for each of the following activities, 
free-play indoors, free play outdoois, directed play or circle work 
indoors, and routines, such as washing the hands and taking off or 
putting on wraps. 
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Observers, Two 0*s underwent a six-weeks period of training 
for their task. Since flat disagreements after training were rather 
few, when the more skillful of the two 0*s was able to record 85 to 
too per cent of the happenings both observed, then one O was given 
the sole responsibility for making the records This O was Miss 
Helen Streit, and of her skill and devotion we would make acknowl¬ 
edgment here. 

Results 

Rehahibty of Measures, The reliability of our measures we at¬ 
tempted to test hy correlating the scores made during odd- and even- 
numbered observation periods. These coefficients are given m Table 
1. Some confidence in the measures seems warranted; for when 
the Spearman-Brown corrections have been applied, +.77 is the 
magnitude of the lowest reliability coefficient and +98 the highest 
Eight of the 11 are + 83 or above ^ 

Stability of Measures What is probably more significant is the 
fact that the correlations between measures based on the perform¬ 
ance of the children during the first and last half of the year are 
in some cases of considerable size (See Table 1.) The coefficients 
range from + 30 to +.91, 9 of the 11 being + 49 or greater. 

These results, in view of the general homogeneity of the group and 
the fact that the children were growing rapidly, suggest that we aie 
dealing, in the mam, with rather stable behavior casts and are jus¬ 
tified in applying the designation, "movement mannerism,” to at least 
most of the phenomena being investigated 

Sex Differences Our understanding of these mannerisms will 
probably be most effectively furthered if we consider first their rela¬ 
tion to some of the variables mentioned earlier Believing that phy¬ 
sical structure—long or unruly hair, for example—might have an 
effect upon mannerism frequency, we asked ourselves whether the 
sexes differed; and if they did, whether the differences were limited 
to certain patterns or appeared m all. We grant, of course, that 
the dissimilarities that ej^ist between the two sexes may not be func¬ 
tions of obvious structural disparities. A study o£ the sex-group 

wish to acknowledge the generous assistance given in the statistical 
work of the study by Mr WiUiam J C, Koch and Mr William Langen- 
bach 
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TABLB 1 

Rbliadilitt Coefficients (Alternatf OnscRVAtroNs) and Correlations 
Between Scores Based on the First and Second Halves of the 
Bfiiavior Sample 


Behavior 

pattern 

Reliability 
cocnicjents 
(alternate 
observation, 
Spearman- 
Brown cor¬ 
rection) 

Correlation*! 
between scores 
based on fust 
and second 
halves of the 
behavior sample 

Gemtal 

+ 842 

+.300 

Pedal 

898 

528 

Ocular 

771 

569 

Caputnl-hirautal 

834- 

.330 

CorporaUmass 

86+ 

.589 

Oral 

.953 

.723 

Nasal 

853 

624 

Aural 

982 

913 

Digital 

788 

490 

Corporai-hmited 

848 

,524 

Reapirnlory 

787 

.569 

Physical attack 

853 

606 

Verbal attack 

863 

690 

Remote attack 

S+5 

376 

Refuse and ignore 

797 

485 

Ignore request 

Non-participation tn formal 

743 

.635 

group work 

.863 

629 

Talk about self 

908 

770 

Make much noise 

878 

S72 

Act aflly, grimace, swagger 

872 

492 

Cry, scream, whine 

.837 

600 

Flit 

525 

2J0 

Pout, sulk 

Play alone 

847 

482 

737 

611 

Day dream 

662 

476 

Watch others 

927 

793 

Do as others do 

811 

539 

Comply with requests 

715 

495 


averages (see Table 2) reveals that the boys tended significantly 
more strongly toward mastuibatory activities than did the girls, while 
tlie latter exceeded the former in scalp or hair manipulation These 
findings are in line with our theory that local irritations and pen- 
plieral structuial diflFercnccs may be pivots on which much turns. It 
is significant, on the other hand, since theie aie no obvious digital 
differences between the sexes, that finger play is found more fre- 
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TABLE 2 

Sex Differences in Mean Number or Mannerisms tor an 

145 

Individual 

Mannerism 

Boy 

Mean c diat 

Girl 

Mean <T dist 

Critical 

ratio 

Genital 

2.SI 

3 35 

78 

45 

+2 07 

Pedal 

2 98 

3 74 

3 02 

3 60 

— 04 

Ocular 

4 07 

4 90 

3.42 

1 90 

+ 54 

Htrautal-caputal 

1 79 

1.28 

8 62 

5 60 

—5 64 

Corporal-mass 

114 90 

25 45 

113 90 

23 40 

-f 14 

Oral 

104 65 

32 85 

101 50 

41.20 

•4- 29 

Nasal 

8 02 

4 95 

9 86 

8 04 

95 

Aural 

1.60 

106 

3 42 

1 93 

—113 

Digital 

57 25 

14 75 

65 10 

16 75 

—1 69 

Corporal-limited 

39 00 

14 96 

27 88 

12 34 

+ 27 

Respirato ry 

1 83 

2 12 

122 

1 15 

H-1 22 


quently among girls Perhaps the more sedentary pursuits or great¬ 
er inhibition of the latter are responsible for the finding, or even a 
greater tendency toward the neurotic disposition which clinicians 
are wont to emphasize when discussing tlie etiology of “nervous hab¬ 
its '' At this stage choice between these hypotheses is unwarranted, 

Sttuation It has been alleged that restraint favors mannerisms 
On this allegation wc hoped to shed light by observing the children 
m types of situations which varied partly in the amount of freedom 
they permitted 

We obtained 100 half-minutc samples of the behavior of each 
child during each of the following kinds of activities* free play in¬ 
doors, free play outdoors, controlled play indoors, and routines, sucli 
as washing, dressing, and undressing This classification we thought 
would thiow into lelief, in addition to other effects, those due to 
differences m degiee of freedom. The average number of each of the 
movement mannerisms shown by a child during each of the activities 
is presented in Table 3, where aie given also various measures of 
dispersion. 

Only in tlie case of scalp and hair manipulation and sniffing did 
the mannerisms occur less frequently in indoor controlled play than 
in the other activities The indoor controlled play is, undoubtedly, 
the most lestrainiiig, as it fiequcntly entails sitting quietly in more 
or less crowded quaiters, and listening, as well as following direc¬ 
tions Such a finding is in keeping with the belief that stimuli set 
up impulses winch must find a motor outlet; and if they cannot 
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effect this in purposeful acts involving the body grossly, they will do 
so in more or less irrelevant activity. It is even probable that of¬ 
fenses against the ego which occasion emotional upsets occur more 
often in controlled play than in the other activities And lastly, the 
hypothesis is also tenable that attention is less dynamically held by 
the games dictated by the teacher and thus is focused moie readily 
upon minor body irritations. These thiec concepts are very differ¬ 
ent. Since they are not mutually exclusive, all may apply. 

Of the exceptions to the general trend described m the preceding 
paragraph it is not difficult to give a reasonable interpretation. The 
greater range of tempeiature stimulations out-of-cloors than indoors 
doubtless aiouses to a greater degree the secretory mechanisms of the 
nasal mucosa. The sniff, especially in young children, is a means of 
adjusting to a serous or mucous flow, as handkerchiefs are none too 
popular. That head and hair manipulation should also have been 
greater out-of-doors than indoois may have been due to the disar¬ 
ranging of the hair by the wind oi the greater strenuousness of the 
outdoor play. 

The comparison of fiec play indoors and out is anothei one which 
should expose the effect of inhibition, both physical and social To 
assume that the differences between the two activities he largely in 
the measure of restiaint imposed by the physical enviionment rather 
than the social is probably not correct, for effort must necessarily be 
directed toward the piotection of the nursery building when the 
children are indoois Tins would lesult in more interference from 
adults There would, moreover, be more crowding indoors—a con¬ 
dition with social lamifications 

At any rate, we note, as we expected, fewer mannerisms in the 
outdoor flee play than in'the indoor, with the exception of the res¬ 
piratory and ocular. In the case of the exceptions the critical ratios 
are not laige Ocular stimulation, like the nasal, may be somewhat 
greater out-of-doors, because of the more extensive range there of 
light and temperature variables as well as the greater likelihood of 
getting iintating substances into the eyes. Throwing dirt and sand 
IS a favoiite occupation of pieschooleis 

The avciage number of manneiisms observed for a child during 
the fice play activities indoois is piobably reliably gieater than that 
obseived during routine activities in the case of the categories labelled 
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corporal-mass, oral, digital, genital, and corporal-limited—a finding 
tliat, in the light of any theory of etiology expressed in terms of so¬ 
cial interference, "would seem queer The toll for the former type 
of situation with respect to eye adjustments is, however, conspicu-' 
ously less than the latter. These findings are congruent with the 
hypothesis previously set forth; ic, that some of the phenomena un¬ 
der consideration are associated with passivity. Carrying through 
routines usually involves well-directed purposeful body activity of a 
gross, and in the main not unpleasant, sort and hence is likely to 
exercise a more powerful control of attention than does free play 
indoors. That the eye adjustments should show a trend contrary 
to the other mannerisms may again be due to specific situational fea¬ 
tures—the danger, for example, in washing and dressing, of getting 
something in the eyes, It is interesting, in connection witli our at¬ 
tention and extent of body involvement theories, that during rou¬ 
tines, m contrast Vith free play outdoors where activities tend to 
be the most vigorous, dynamic and objectively directed, significantly 
more head, body, and nose mannerisms weic disclosed, but fewer of 
the oral. The oral adjustments may fail to conform because of 
their more clearly recognized satisfaction-producing character. 
Where choice of activity is allowed, as it is in free play, oral pleas¬ 
ures may be sought. 

Numerous other specific comparisons we might make, but it seems 
clear that type of activity, with all that that involves m tlic way of 
restraint, mind set, unique stimulations, and grossness of adjustments 
permitted, has a significant effect upon the frequency with which cer¬ 
tain movement mannerisms are displayed. This finding has a bear¬ 
ing, among other problems, on the one of behavior sampling. Man¬ 
nerisms geneially occur with greater frequency in indoor play than 
outdoor, and in controlled play than in free. Whether the effect of 
the situation varies also from individual to individual it did not seem 
feasible to attempt to determine with our data, for in the case of 
some of the categories the scatter of the measures was too small to 
justify any correlations 

Parental Attitudes To assess the hypothesis that iiiitability of 
parents favors the development of ^'nervous habits” \n children— 
though we grant that any association of irritability in parents and 
mannerisms in their children may be mediated by genetic mechanisms 
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mstCrid of tutorial or inteipersonal—^we correlated the scores made 
by the parents of out subjects on the Cason Inventory of Common 
Annoyances with the children's rankings on the basis of the various 
mannerism counts (see Table 4). Since only 23 of the fathers and 26 
of the mothers filled out the Inventory, the danger of large sampling 
errors in our data must not be overlooked What tlie Inventoiy actually 
measures, moreover, is a question of significance Elsewlieie (6) we 
have indicated out belief that it describes more effectively conscien' 
tiousness or loyalty to our social fornis than it docs the kind of ex¬ 
plosiveness some have in mind when they think of irritability. At 
any rate, whatever the paients* reports of themselves gauge, this 
seems relatively unrelated to the mannerisms observed, except in the 
case of the girls The more annoyed or conscientious mothers tended 
to have the daughters who *‘fussed“ most with their head and hair, 
and played most with their fingeis, These relationships we might 
have anticipated 

Attending to the categories treated separately for the sexes,® we 
observe that there is a more marked relation between the parentis an¬ 
noyance score and the mannerism count for the offspring if they are 
girls than if they are boys. We note also that, slight though it is, 
there is a somewhat more consistent tendency toVvard a positive re¬ 
lationship than negative in all of our data—a trend which would 
lend some support to the theories stated earlier. 

Home Co7idiiio7ts» Among the home conditions investigated m 
relationship to mannerism frequency were number of sibs, number 
in the household,, number of occupants for a room m the house, and 
number of residences the child had occupied since bnth, (See Table 
4-) Such an inquiry, it was thought, might shed light on the effect 
of crowding, competition, extent of social experience, and instability 
of residence with its attendant possibility of social insecurity. 

Not surprisingly, because of the multidimensionality of the vari¬ 
ables of concern to us, none of them correlated to any very marked 
degree with the mannerism counts. The item, number of playmates, 

in the case of Ihc categories in which the sexes seem to differ aig- 
nificaiuly have correlations been computed for each of the sexes separately 
When^ moreover, the reliability coefficients indicate that foi a given sex 
group any measure is grossly unreliable, ^ye have thought it valueless to 
present any coefficiems involving the undependable index This will be oui 
policy throughout the report 
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yielded usually a positive coefficient and several that ^vere over -1-.30, 
With the sign of the coefficients the reverse of that which the theory 
of social inexperience would lead us to expect, wc were stimulated 
to surmise that age was the variable largely lesponsible for the pic^ 
ture we saw. Partialing out age, however, altered the correlations 
very little, even increasing several We are, hence, inclined to lend 
credence to the view that a large number of playmates may result 
in much competition and strain which m turn may provoke manner¬ 
isms or excess movements 

In contrast to what obtains in the case of playmates, the more sibs 
and the more persons there are in the household, the fewer tend to be 
the mannerisms, it seems. The tendency is reasonably consistent, 
though the individual correlations are small. If they have any sig¬ 
nificance, we confess we find it difficult to harmonize the findings 
relative to sibs and playmates. 

Constipation Index To probe further into the theory that emo¬ 
tional tension favors automatisms, we attempted to discover whether 
mannerism frequency and constipation are related, the latter being 
suggested often as a consequence of inner disturbances of more than 
the normal order Cannon, for instance, maintains that fear and 
anger tend to reduce gastro-intestinal motility We devised a consti¬ 
pation index based on the parents* report (1) of the general consist¬ 
ency of the child*s stools, (2) the frequency of the latter*s bowel 
movements, and (3) the frequency with which laxatives were used as 
well as attention given to a laxative diet, The index is crude It 
IS, in the first place, founded on the parents* report, which, in turn, 
IS based upon impression rather than upon a day-by-day record. We 
could, however, see little motivation for falsifying the report; and 
the data called for seemed simple enough and sufficiently well known 
to cause the account rendered to be reasonably accurate. We took 
the parents* check lists and gave each checking a numerical value, a 
four-point rating scale being used for each of the items, frequency 
and consistency of the stools, and frequency of the use of laxatives. 
These ratings were given equal weight and merely summed, thus re¬ 
sulting in a final index whose possible range was from 0 to 12. This 
measure, crude though it is, yields with few exceptions positive cor¬ 
relations with the mannerism scores (see Table 5), only the coeffi¬ 
cients involving the total score for the boy’s group and the oral 
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manipulation score (total group) being large enough, however, to be 
taken seriously. The data, then, while they present no unassailable 
proof of the doctrine that mannerisms are end products of such in¬ 
ternal commotion as would interfere with gastro-mtcstmal motility, 
are at least not at odds vi^ith the theory. Nor are they out of line 
with the hypothesis that passivity, which favors mannerisms, is also 
a condition favoiable to the development of constipation 

Ski 7 i Resista?ice Phenomena, To uncover if possible the lelation- 
ship between our mannerism data and certain vlsccial patterns other 
than those reflected in constipation, we arranged to observe various 
skin resistance phenomena for each child m our group under a stand¬ 
ard set of stimuli. (See Table 5.) 

The children Were brought to the laboratory by the same attend¬ 
ant, an individual whom they all knew well Their shoes and stock¬ 
ings were removed and their feet brushed with alcohol Then for 
approximately 10 minutes the attendant read them certain stones, 
thus allowing for some recovery from the activity in which the child 
was engaged before coming to the laboratory. 

Electrodes of the type described by Darrow^ were employed. One 
was fitted to the sole of one foot and the other below the knee on the 
back of the corresponding leg Placing the children in a high chair 
with a specially devised foot rest enabled us to minimize movements 
during the test In order, however, to have a record of this vari¬ 
able, one O, using a code, described theieby movement in any one of 
the grosser anatomical parts. She also obtained a record of the tem¬ 
perature, humidity, barometric pressure, as well as the child’s tem- 
peratuie 

Two similai seiies of 15 stimuli weie administered, the senes being 
separated in time anywhere from a week to a month. Irregularities 
in the interval weie due to illness of the children, dropping out of 
school, the teimination of the session, etc. For most of the S’s, how- 
evei, the senes wcie separated by about 4 weeks, The O who 
brought the children to the laboiatoiy and read stones to them, pre¬ 
liminary to the lecord taking, gave the stimuli, while another O man¬ 
aged the apparatus which was not in the room that housed the child. 

The stimuli consisted of showing the child himself in mirrors of 
two sizes, sounding a klaxon or whistle on 3 different occasions, 
blowing a spiay of cold water or placing a cube of ice briefly against 
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the back oi the neck, showing a candy rabbit or some cookies but 
withholding them, showing an auto, or a ball attached to an elastic, 
and promising these as rewards at the end of the experiment, pre¬ 
senting some perfume or a perfumed flowci to be smelled, threaten¬ 
ing to tip or push the chair over, piaismg or kissing the child, tickling 
the lips or soles of the feet, bruslung a plate or a hand before the 
eyes, threatening with a rubbei band or small gun, announcing the 
end of the performance. Among the stimuli we planned to include 
about an equal number of pleasant and unpleasant, though, of course, 
what 18 pleasant or unpleasant depends upon the mind set of the in¬ 
dividual—something not within our control directly. The metliod 
of e^iposing the stimuli and thcjr timing were standardized as far as 
possible, as were also the comments made. The stimuli were pre¬ 
sented at the rate of one every half minute, except when deviations 
from this schedule, it seemed, would save the naajor values, 

The childgeneral reactivity was estimated by averaging his 
standard scores for each of the 30 stimuli Skin resistance decrease 
was measured m terms of the distance, described m 1000-ohm units, 
from the base to the peak of the cuive resulting from stimulation. 
The 1000-ohm scale was registered on the film at the beginning and 
end of each session, Relative recovery was defined as the ratio of 
the recovery in ohms during the three-second period after the peak 
of the curve had been reached and the total resistance decrease caused 
by the stimulus Our procedures are patterned after those of Dar- 
row (2, 3, 4, 5). 

To give a picture of resistance level, the level of the resistance be¬ 
fore each stimulus was noted. These were aveiaged separately for 
Series I and II, 

There were many variables we feel we could not control ade¬ 
quately The temperature of the room could not be kept entirely 
constant, and this variable, we have discovered, correlates with extent 
of change in skin resistance. Some of the children, moreover, moved 
m spite of our efforts In these cases we compromised with our inten¬ 
tion of keeping the mterval between stimuli constant and Availed 
until the child was qmet before we exposed him to the next stimulus. 
Even then he sometimes moved before the reaction was completed. 
Occasionally we had to talk to a child, our silence in the face of 
persistent queries causing more difficulty than a brief noncommital 
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comment. The children, furthermore, came to the laboratory with 
different degree of apprehensiveness, some being more familiar with 
our quarters than others, though all had had some pleasant contact 
with them before the experiment was begun. The sampling of 
stimuli may not have been extensive enough. Pielimmary to the 
session the children were not doing the same thing Whether the 
ten-minute rest peiiod we used was sufficient to permit recovery from 
the effect of previous activities we are not sure, but a longer interval 
introduced the problem of keeping tlie child quiet While this is a 
formidable list of difficulties, most of them did not obtain m the 
case of a fair piopoition of our subjects We nevei failed to be 
surprised at the degree to which the youngsters accepted the experi¬ 
mental situation and did what they weie told to do By reciting 
our difficulties, however, we hope to avoid giving the impression that 
negative results prove there aie no relationships of significance to be 
revealed by our general method if contiols could be made more 
satisfactory Any association we may uncover will, then, have to 
show above these variables and hence, we believe, will have to be of 
considerable size. 

In the case of the bo 3 ^s vntunlly nothing of interest is noted in 
the correlations between our skin resistance measuies and the items, 
genital and digital Focusing on the girls, we note what seems to be 
a dependable negative correlation between relative decrease in skin 
resistance and finger play This result is congruent with the theory 
that ascendance is positively associated with i datively large resistance 
changes, if we aie conect in our inteipietation of evidence which 
has seemed to indicate an association of the more in ti overted trend 
m behavior with a tendency to indulge in finger play. 

In the categories wheie it appealed safe to use the whole group 
for deriving the coiielations, we discoveied nothing of significance 
with respect to resistance deciease except, peihaps, a negative asso¬ 
ciation with lespiratoiy manneiisms. With the measure of relative 
rccoveiy a tendency toward ear play seems positively coirelated, 
whereas the count desciiptive of the tendency to stroke the body is 
negatively related In the main, these data on skin resistance chai- 
acteristics yield little that is staitling; but such associations as seem 
wortliy of comment are at least not out of line with the findings of 
other workers 
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J0. Correlating the manneiism counts with IQ, as determined 
by the Kuhlmana-Bmet test, we obtained, likewise, few coefficients 
of any si 2 ;e. Those involving ocular and hirsiital (girls) adjust¬ 
ments are probably indicative of a dependable positive relationship 
(see Table 5). 

Social Behavior Patients We most frequently hear mannerisms 
referred to as indexes of nervousness, the latter term being used in a 
ratlier nebulous fashion; but the inference ordmaiily contained in 
the statement is that nervousness is an emotional state resulting 
largely from conflict. One would expect, in accordance with this 
hypothesis, to find an individual who is a misfit in his social environ¬ 
ment running up a large toll of mannerisms. 

In the face of these assertions we thought it well to attempt to 
discover whether mannerisms in our group wcie associated with 
patterns of behavior suggestive of struggle and conflict, of escape, of 
attack attitudes, of inhibition, and of aggression, Since wc wished 
our measures to be based on frequency counts of significant behavior 
patterns, we were faced with the problem of selecting from patterns 
which observers tended to interpiet similarly some that would at least 
reflect what we were interested m How well wc have succeeded 
in our selection is a question 

Tlic 0 who gathered the data on manner isms collected tlicm also 
for these other patterns. The same 0-traming and time-sampling 
procedures were employed as in the case of the manneiisms, as well 
as the same distribution and number of behavior samples 

A few of the categones listed m Table 6 mav need fuithcr de¬ 
scription. Under vigorous physical attack wc included pushing, pull¬ 
ing, pulling hair, striking, biting, pinching, kicking, tiipping, liolding, 
blocking, and snatching another's possessions directly fiom him. In 
the grouping labelled '^verbal attack’^ we placed swearing, criticizing, 
calling names, passing derogatory remarks, ostracising another from 
the group, contradicting^ threatening, gloating, being insolent, ex¬ 
pressing doubt of another's convictions, teasing, bullying, tattling, and 
asserting ownership to ward off compctitois. Only if comment was 
involved was the activity placed under ‘Verbal attack." Under "in¬ 
direct attack" was subsumed inconveniencing an opponent in ways 
not involving direct physical or verbal assault—ic,, protecting a 
possession by reaching for it or covering it before others had a chance 
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to claim it, pursuing another but not attacking, destroying a posses¬ 
sion when its owner was absent, and snatching an object when its 
possessor had his back turned 

With the concept "flitting" we had considerable difficulty, In part 
because of the problem of delimiting activities We considered an 
activity terminated when the child left the locus of one task and gave 
no evidence of a purposeful relation between his new activity and 
the one he left This is somewhat subjective, and the relatively low 
reliability of our measure (Table 1) is probably a reflection of this 
fact We classified a child^s behavior as flitting if he shifted his 
interest to three or more different things or materials in one half 
minute Since this is, of couise, entnely arbitrary, one must keep 
in mind that other procedures might yield different results. 

In attempting to distinguish between watching and dav-diearning, 
we were challenged to an even more marked degree by the problem 
of defining in such a way that obscrvcis could agree m their classifi¬ 
cations, When a child was looking diiectly at others and follow¬ 
ing theii activities this was classified as watching, but when he 
seemed to be staring vacantly into space, we called that day-dreaming 
It would probably be safer to designate the latter category "staring." 
Whatever it signifies, and in spite of the difficulty the judges had with 
It, It does have some stability (see Table I). 

The reliability coefficients for the behavioi indexes listed in Table 
1 range from +.53 to + 93, most of them being above +.70. The 
correlations between the first and second halves of the data, more¬ 
over, intimate that there is considerable stability m many of the 
traits described 

Passivity, Inhibitionj Conflict The tendency to play alone seems 
positively related to a tendency to masturbate, negatively to a prone¬ 
ness to play with the fingers, and, in the case of the girls, negatively 
with our measure of hair and scalp handling (Table 6) 

The second relationship seemed surprising at first, because of our 
inclination to think of those who play alone as being relatively in- 
acti^^e—as idling or as at odds with the group. This is not necessarily 
the case, especially with young children, many of whom are most 
completely absorbed in a task when they are playing alone. Under 
the condition of absorption, particularly if it parallels gross body 
movement, there would be little occasion for finger play or even hair 
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adjustments Masturbation, in contrast to finger manipulation, may 
be viewed as a form of asocial play 

It is not to be overlooked in this connection that a pxoneness to¬ 
ward watching others, an activity which does involve considerable 
passivity at least, if not conflict, is positively associated with a tendency 
to finger manipulation, while being negatively associated, if anything, 
with an inclination to masturbate The latter relationship docs not 
square with the frequently iterated assertion that the child on the 
outskirts of a group tends to seek satisfaction in autoerotic practices. 
The fact, however, that those children who spend much time watch¬ 
ing others are not inclined to masturbate may be expUcable again in 
terms of the age of our S^s. In the case of the very young, watclimg, 
while a relatively quiet activity, is a sign of social interest and not 
necessarily of conflict or social failure In the light of this con¬ 
sideration, and of data we shall describe presently, it seems probable 
that a tendency to masturbate, as we had opportunity to determine 
It, is linked with social ascendance. 

More clearly indicative of internal conflict tlian any of the meas¬ 
ures discussed so far is that descriptive of a tendency to pout and sulk. 
It IS notable that this correlates positively and probably to a sig¬ 
nificant degree with a disposition to indulge in finger play We 
observe with respect to our measure of masturbation tendencies, liow- 
evei, a negative relation, if any (see Table 6). 

Our assessment of the children's inclinations to stare or day-dream 
shows no relationship worth commenting upon to the mannerism 
counts, except a negative one with the measure of the ficquency with 
which the eyes arc blinked vigorously or rubbed Pei haps an extra 
exertion was necessary to counteract the strain caused by the sus¬ 
tained ocular postures (see Table 6) 

Aggression and Attack In contrast with the trends shown in the 
case of pouting and sulking—^attaefc which is not oveit—^we find that 
the correlations between our manneiism scores and measuies which 
arc not only suggestive of aggressiveness but also m most cases of 
conflict are largely negative Hair play among the girls is an ex¬ 
ception. 

Most of the coefficients in Table 6 are not large, but the trend 
just mentioned is consistent The indexes which we suspect of 
bespeaking to a greater or less degree an aggressive tenor are those 
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describing a tendency to attack physically, veibally, or remotely, 
to refuse or ignoie, to fail to conform to the group pattern to the 
extent of refraining from engaging in the formal circle work; to 
boss; to talk about one*s self, to make much noise, to grimace, act 
silly, or swagger; to do something other than what was requested 
without overtly refusing, to flit; and even to laugh and smile. The 
measure of finger play yields uniformly a lelatively larger negative r 
with these indexes than do tlie other mannerism counts 

The positive correlation between our gauge of proneness to mas¬ 
turbation among boys and the indexes describing aggressive leanings 
IS again due some comment. Since we were not able to observe 
the childien in the pic-slecp period, those who are reported as mas¬ 
turbating did it rather openly. Indulgence in the practice, in spite 
of the fact that society legislates so vigorously against it, is in itself 
evidence, we think, of a tendency to unsubmissiveness 

Complia7ice and Confoiinity Additional light on the place of ag¬ 
gression and dynamicness in the gestalt we are tiying to understand 
may be shed by a few other conelations involving the traits coopera¬ 
tion and conformity, which, from an a prioji vieVv at least, cut across 
the aggiession-inhibition axis rather than proceed m the same direc¬ 
tion to the degree of those ^trends mentioned in the foregoing dis¬ 
cussion. 

The correlations between our mannerism counts and compliant 
behavior measured m terms of the frequency of the child’s accession 
to requests made of him, for example, are not so uniformly negative 
as are those between the former and measuies indicative of attack 
attitudes We do observe, however, negative coefficients in the case of 
eye adjustments and also finger play Pei haps the uncompliant can¬ 
not squarely face those making requests and hence indulge in such 
ocular evasions as blinking or vigorously lubbing the eyes We 
should, moreover, expect the compliant to be kept so busy as to have 
little time for finger play That the moie compliant among the girls 
should tend to handle then ban more than do the less compliant we 
might also have anticipated, as a habit of adjusting the hair may re¬ 
flect another form of compliance—i e , a desire to conform to certain 
standards m personal appearance 

Those children who tended to be found doing what the gioup was 
doing—the conformists, m other words—like the compliant—those 
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seen acceding to overt requests—^showed less of a tendency to rank 
1 datively low in manneiisitis than did the clearly aggressive. Some 
of the positive r’s which appear in Table 6 we suspect are attributable 
to the factor of age, the case of pedal manrieusms especially being 
one m point 

Expressiveness Tendencies to i>mile, laugh, cry, oi whme might 
have been thought of as mannerisms and treated as were oui other 
categories. We chose somewhat arbitral ily, however, to deal with 
them largely as indicators of the readiness with which the child rC" 
veals his pleasure or displeasuie The proneness to crying or whin¬ 
ing seems negatively related to a disposition to stand on tlie sides of 
the feet—a fact wc again tliink attributable, at least in part, to the 
operation of A matuiity factor. The only other r of any size ts that 
of -f .686 in the case of the head manipulation count for girls. Poi- 
haps the tendency to adjust the liair continually is an index of self- 
consciousness and sensitiveness-—an attitude which at this age might 
betray itself also in many vocal expressions of dissatisfaction. 

Since little consistency is shown among the correlations involving 
the measure of smiling, whining, etc., we feel we have no evidence 
whicli supports the theory that those who do not readily express 
then feelings in the primitive vocal-facial gestuies tend to run up 
highei tolls m nervous habits 

Inter-index Coirelations. Our data so far lend support to the 
view that the influences are many which contribute to the appear¬ 
ance of the movement patterns wc have been studying An influence, 
moreover, may favor one type of pattern and not anotliei Passivity, 
inhibition, lack of overt attack tendencies, internal conflict, restraint, 
local irritation, specific structural features, and boredom have been 
suggested as significant. 

To define further the relationship between our various measures 
we shall present the inter-mdexj correlations separately for the boys 
and girls, with and without age partialed out Since the reliabilities 
of the measures used are reasonably high, the mter-itcm coeflRcients 
cannot be very attenuated and hence we did not correct for this factor 

In the case of the boys 11 of the 36 coefficients are greater thnn 
-|-.35, all but one of the 11—that between finger play and genital 
handling—being positive In fact, 24 of the 36 r’s in Table 7 are 
positive. The pictuie for the girls bears little resemblance to this. 
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Only 4 of the coefficients are above +J5, 3 of these being plus. 
Only 13 of the 36 correlations are positive (see Table 8) Of the 
4 Lirgest coefficients only one describes a relationship also found to 
be of significant size in the case of the boys. 

These findings, then, like our others, lend no substantial support 
to the theory that the response patterns we are studying are mainly 
the expression of a single factor Either we have given attention 
to the wrong manifestations, masked the essentials by our procedure, 
worked with groups that are too small, or the factor of nervousness, 
if it exists, expresses itself in moie limited ways than is usually 
implied Our multiple factor analysis will, we believe, tluow mote 
light on the problem of basic contributing influences 

huei-nidex Con elaHons for the Gionp of Boys* In Table 7 
mcasuies of mouth, finger, and body handling claim the largei correla¬ 
tion coefficients, though no one of these is above 4* 60 

Among the more interesting r’s is the positive one between mas- 
tin bation and oral play, The psychoanalysts miglit make much of 
this. 

The positive association between finger play and squirming as well 
as body stroking, between respiiatory patterns and the latter, between 
respiratory patterns and finger play, and between oral, nasal, and 
corpora(-mass activities should also be called to notice It is interest¬ 
ing that the only negative r of considerable size is that between 
genital stimulation and finger handling 
hitet'index Conelafions for the Group of Guls* What we have 
been saying thus far concerns only the mter-index conclations for 
the male group It would find little support in the data cleuved from 
the girls (see Table 8). The reason foi the dissimilarity in the 
returns from the two sex groups is not entirely clcai; but it is 
certain, if any of the r's are dependable, that a different balance of 
influences obtains in the case of girls than in that of boys Perliaps 
vaiiances in physical structure are contributing significantly, or the 
cultural standards for the two sexes are rather divcigent, some of the 
tendencies to the less aesthetic mannerisms being counteracted, for 
example, to a greater extent by the training the girls receive We 
can get no effective support, however, for this lattci thesis fiom a 
comparison of the sex averages in such traits as tendencies to pick the 
nose or handle cars, because the girls have, if anything, a higher 
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mean score than the boys. We grant, of course, on the other hand, 
that the results of this comparison of mere frequency counts do 
not invalidate our hypothesis but merely make it seem less cogent. 

Neither does the surprising number of negative r*s in Table 8, since 
moat are not large, contradict the hypothesis just expounded; but it 
makes us entertain the additional thought that compensatory mcchan^ 
isms may be at work Perhaps whatever needs or activities these 
mannerisms reflect tend to be taken caie of, in the case of the girU, 
in a less significant variety of Avays than is true of the boys It is 
worthy of comment in this connection that the variability among the 
girls is significantly larger than among the boys in the case of the 
caputal, oral, aural, and nasal mannerisms. 

Summary 

By mciins of a short time-sample observation procedure there were 
obtained for each of 46 nursery-school children indexes descriptive 
of the child’s tendency to indulge in each of 11 classes of '‘nervous 
habits*’ or movement mannerisms. The scores for each class of man¬ 
nerisms Avere based on behavior noted during 400 half-minute 
observation periods, these scattered in time over a period of eight 
months. An attempt was made to view two samples of behavior 
daily while t!ie nursery school was in session, though the success in 
this attempt was only partial 

The reliability coefficients for the mannensm scores range from 
+.77 to +.98. 

The correlations between scores based on the first and last half of 
the observations range from +.30 to +91 

Sex differences which arc probably significant are to he noted only 
in the case of masturbation tendencies and proneness to finger the 
scalp or hair as well as to indulge in finger manipulations 

More mannerisms occur, generally, in types of situations in whicli 
restraint is greatest or in which gross physical activity is least Con¬ 
trolled play seems to result, in most cases, in a higher mannerism toll 
than free playi and indoor play than outdoor There arc a few 
exceptions to these trends, but these are, in the mam, not dependable 

Between the mannerism scores and the scores the paients of the 
children made on the Cason Inventory of Common Annoyances there 
seems to be little relation, except that the more annoyed or conscien- 
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tious mothers seem to have daughters who tend to finger their hair, 
scalp, and fingers more frequently 
The greater the number of playmates a child has the greater tend 
to be his mannerism counts Though the correlation coefficients ex¬ 
pressive of these relationships aie not large, only one negative 
coefficient of any size occurs—i e , that between the number of play¬ 
mates the girls possess and their finger-play scores The number of 
sibs a child has, the number of persons in the household in which 
he holds membeiship, the number of occupants foi a room in the 
home, and the number of residences the child has occupied fiom birth 
seem unielated to manneiism fieciuency. If any association exists, 
we suspect that it is in a negative direction, because most of the cor¬ 
relation coefficients, though small, aie negative, 

An index of susceptibility to constipation tends to yield positive 
conelations with the manneiism counts. Only two of the ;’s arc, 
however, of piobably significant size—i e , the ;’s involving the total 
mannerism scoies in the case of the bovs and the oral scores in the case 
of the total group 

Measures of vaiious patteins of slcm-resistance change when the 
subjects were under stimulation tend to yield such low conelations 
with measuies of mannerism tendencies that few seem woithy of 
comment A conelation of —389 is the laigest This is the one 
between the size of relative skin-resistance dec tease following stimu¬ 
lation and frequency of indulgence in finger handling among the girls 
The IQ obtained from the Kulilmann-Binet test correlates sig¬ 
nificantly only with ocular manneusms and with hirsutal adjust¬ 
ments in the case of the girls’ group, 

The older children tend to stand on the sides of their feet more 
often than do the youngei None of the other classes of mannerisms 
correlate significantly with age. 

Indexes of various types of behavior having social significance were 
obtained m the same way as were the mannerism scores The re¬ 
liability coefficients of these social behavior indexes range from 
+.53 to + 93, most being above +.70, 

A bent toward playing alone seems positively associated among our 
male subjects with a tendency to masturbate, and negatively among 
our female subjects with pi oneness to play with the fingers and 
handle the hair. 
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An inclination to watch others, contrariwise, correlates negatively 
with a tendency to masturbate, and positively with a disposition to 
handle the fingers. 

A tendency to pout or sulk relatively frequently correlates 4“'352 
and -h 299 with our measures of finger activity in the case of the 
boys and girls, respectively, and at least positively with most of the 
mannerism scores. 

A tendency to stare vacantly seems relatively unrelated to any of 
our mannerism counts except the ocular. 

Indexes descriptive of tendencies to attack overtly, whether di¬ 
rectly or indirectly, tend to correlate negatively with the mannerism 
scores, except that for masturbation Most of the r s are low and 
insignificant 

Estimates of the relative degree to which our S*s tended to refuse or 
ignore, to boss, to talk about themselves, to make much noise, gri¬ 
mace, act sillv or swagger, show the same trends as do the measures 
of more clear-cut attack tendencies, as far as relationship to man¬ 
nerism frequency is concerned, 

Compliance and conformity trends, as estimated by us, yield less 
consistently negative with the mannerism scores than do the in- 
indexes referred to in the two preceding paragraphs. Finger activity 
counts and indexes of compliance are, however, negatively cor- 
lelated 

Facial and primitive vocal expressiveness gauged by the observa¬ 
tion of such behavior patterns as smiling, crying, whining, and laugh¬ 
ing bears no relationship, except in one case, to the mannerism counts, 
to the extent the coirelation technique uncovers this The tendencies 
to cry or whine and to finger the hair seem to be associated. 

The inter-mannerism correlations are higher in the case of the 
boys than in the case of the girls, but, in the main, they are all 
rather low, no r exceeding 60 

The masturbation mdex, as far as our male group is concerned, 
more frequently correlates negatively with other mannerism scores 
than any other index. 

The inter-mdex correlations for the male and female groups do not 
tend to show the same patterns. 

The findings of the study suggest that many factors are contribut¬ 
ing to the movement tendencies studied. Among the influences sus- 
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pected of being significant are local irritations, degree of gross body 
involvement in the occupations followed, boredom, internal conflict, 
restraint, and degree of agressiveness. These factors, If operative, 
seemingly affect the different classes of mannerisms in dissimilar 
ways. 

A multiple factor analysis is in progress. 
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UNE ANALYSE DE CERTAINES FORMES DES SOI-DISANT "'HABI- 
TUDES NERVEUSES’^ CHEZ LES JEUNES ENFANTS 

(Rfsume) 

On a observe, quand possible, des el^ves de Pficole maternelle, 46 en 
nombre et figes de 21 h 58 mois, pendant deux p^nodes d’linc demi-minute 
cUaque jour scolaire jusqu’i ce qu'on ait obtenu 400 de ces 6chantillons du 
comportement On a note la presence ou Vabscncc pendant chacune de ces 
courtes p6riodes de I'obseivation de onze types differents des soi-disant 
habitudes nerveuses La tendance d’un individu a sc livrer h chaque tyjie 
des formes de mouvement a 6t6 indiquee par uqe notation—c’est-a-dire, le 
nombre des ^chnntillons du comportement oil la forme s^cst montr^e Les 
coefficients de coherence (observation altcrn6c) de ccs notations ont vane 
de 0,77 A 0,98, tnndis que les corielations entre les notations hashes siir 
la premiere moitie et la secondc motie des p^riodes de I'observation ont 
vari6 dc ^ 0>91 Qiielquea-unes des variables dont on a etndl6 la 

relation aux chiffres des maniensmes ont ete FSge, le sexe, le QI, la 
tendance a la constipation, le nombre de camarades, le nombre de fr^rea ou 
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de aoeura, la grandeur de la raaison et le peu d’eapace librc U-dedans, la 
tendance des parents 4 s'enntiyer, le type dt situation o« I'on a ob3eiv6 
I’enfant, les pll^nom^e dc la riaistance de la pcau quand le S eat atimule, 
et la tendance de I’enfant 4 attaquer, 4 ae pHer, 4 ae conforiner, 4 bouder, 
4 ne faire aticiin attention aux dcraandes, 4 nre, 4 pleiirer, 4 pleurnicher, 
4 aourire, 4 regarder lea autrea, 4 regaider fixeraent sans expression,4 parler 
de lui-mcrne, 4 ae donner dea aira ou 4 etrc niaia, et 4 montrer I’eaprlt 
directeur 

Koch 


EINE ANALYSE GEWISSER FORMEN DER SOGENANNTEN "NER- 
VdSEN GEVYOHNHEITEN" BEl JUNGEN KlNDERN 

(Referat) 

ScchsUndvierzig Kinderetubenkinder im Alter von 21 bia S8 Monaten 
wurden, wo moglich, fur zwei Halbpcnoden jcden ScKultag beobachtet, 
bis 400 dieacr Verhaltungaprobcn erlinitcn wurden Dos Vorhandensein 
otlei Nichtvoibaadensem von 11 verathwdenen Arttn von den sogennanten 
nervosen Gewohnheiten wahrend jeder der kurzcn Beobachtungsperioden 
wurde beachtet Die Ncigung des Einzclwesena, jede Art von Bcweg- 
ungsgestaltung aufzuwciaen, wurde durch elncn Wert bcachricbcn, d h 
die Anzahl der Verhnltungsproben, m denen die Gestaltung vorkam Die 
Zurverlaasigkeitakoellizicnten (abwechaeinde Beobachtung) dicser Werte 
rangieiten von 4-0,77 bia +0,9S', wabiend die Koiielationen zwischen den 
Werten aus der ersten und letzten der Beobaclitungaperioden von 4'0,30 
bia 4-0,91 rpgierten Einige der Variantcn, dercn Verhaltnia zu den 
Manieriertheitswerten untersuch wuidc, waren Alter, Gcachlecht, IQ, 
Neigung zur Verstopfung, Zahl der Kinder der glcichen Eltem, Grosae und 
Gcdrange im Heim, Ncigung der Eltern zum Sichargern, Natur der Situa¬ 
tion, in der das Kind beobacblet wurde, Hautwiderstandphnnomen, wenn 
die Versuchsperson unter Reizung lat, und de Neigung dea Kindca, anzug- 
reifen, sich zu filgen, sieh anzupaasen, zu sclimollen. Bitten zu ignoiieren, 
zu lachen, zu weinen, zu jammern, zu lachein, andcre zu beobochten, leer 
vor sicb hinzusehen, uber sich selbst zu reden, einherzustolzieren oder 
albern zu sein, und zu befehlen 


Koch 



EXPERIMENTS WITH AN INFANT CHIMPANZEE^ 

From the Anthropoid Experiment Siatiotty Orange Varky Florida 


Ada W, Ybrkes 


Introduction 

As a basis of all psychobiological experiments in which animals 
are used as subjects it is imperative to know the animal thoroughly. 
Not only chronological age but the status of physical and mental de¬ 
velopment and conditions which have surrounded the animal from 
birth are of importance. In all animals activities appear at diCPer- 
ent stages, endure for a time, and disappear. The higher an animal 
IS in the phylogenetic scale and the more it resembles man, the more 
necessary it is to have accurate knowledge of its nature and capabil¬ 
ities at different ages as a basis for the planning of experimentation 
and for comparison of results 

Until recently little experimental work has been done with chim¬ 
panzees under three years of age. Of chimpanzees brought from 
Africa the age is never definitely known, it is commonly said to be 
three to five years, By the time such animals have been tamed suf¬ 
ficiently to be used as subjects in behavioial studies their infancy is 
past, With the arrival at the Anthropoid Experiment Station of 
Yale University at Orange Park, Florida, of chimpanzees from 
Cuba whose birth dates were known, and the birth of an infant at 
the Station, it became possible to measure growth and physical de¬ 
velopment of these babies and to test their mental abilities. The 
history of the first chimpanzee bom at the Yale Station, Alpha, has 
been published by Jacobsen and Yoshioka (1) One of the Cuban 
infants'for parts of two years was available to me for study. It was 
suggested that I conduct some experiments to keep her m practice 
and to serve as a suggestion of methods usable for infants of her age 
These experiments were of necessity brief and simple. 

Among the chimpanzees presented to the Station by Mr. Pierre 

♦Recommended by R M Yerkea, accepted for publication by Carl Mur¬ 
chison of the Editorial Board, and received m the Editorial Office, June 
8 , 1934 . 
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Abreu of Havana* Cuba, was Guaimara, a name shortened at once to 
Gua (female, number SO). Gua was born on the Abreu estate No¬ 
vember IS, 1930, came to the Yale Station in May, 1931, was sep^ 
arated from her mother, Pati, m June, and at once, at the age of 
seven months, was lent to visiting investigators, Dr and Mrs. W. N. 
Kellogg, for the experiments recorded in their book The Ape and the 
Child (2). In general this undertaking consisted in bringing up the 
baby ch 1 mpan 2 .ee with their infant son, two months older, under the 
same conditions exactly as if both were human children The Kel¬ 
loggs used many and varied tests but no knowledge of theii nature 
and results was available to the wiiter until most of her experiments 
were concluded. 

In March, 1932, Gua, then sixteen months old, was returned by 
the Kelloggs to the Yale Station As the result of her experiences 
the previous year she was so well trained to expeiimental procedure, 
so much at home v^ith the few human beings to whom she was ac¬ 
customed, that she was an ideal subject of experiments. The ex¬ 
periments recorded here on choice-from-sample were given from 
April to July, 1932 Gua was also given the Gcscll mental tests 
for human infants The following February, after an absence of 
SIX months, I renewed acquaintance with Gua who welcomed me 
back and at once slipped into her former pleasant lelations with me 
From March IS to May 24 were performed the experiments on dis¬ 
crimination of difference which form the second part of the present 
report These were followed by a study of instrumentation which 
Will be reported elsewhere 

Part I Choice from Sample 

History of the Method. The method of choice from sample was 
elaborated to an unusual degree by Mrs, Kohts (4) with her chim¬ 
panzee loni, who probably was about four years old when the ex¬ 
periments began It consists in placing before the subject a num- 
bei of objects from among which the subject is requiied to choose 
one identical in every respect with a sample offered simultaneously by 
the experimenter. An indefinite number of variations on this sim¬ 
ple theme can be arranged In Mrs. Kohts^s experiments the sub¬ 
ject progressed from differentiating two objects of different colors 
presented simultaneously to responding correctly to a large collection 
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of numbers, colors, sizes, volumes, dimensions, lines, images, and 
combinations of two or more of these Young chimpanzees can be 
trained to the simple procedure necessary, it involves a principle of 
comparison which can be grasped by them. It thus becomes the 
basis for the study of many aspects of sensory and perceptual capacity 
while serving also to adapt the animal to experimental procedure and 
to cooperative relations with the expeiunenter. 

Procediue In the present instance the foundation had already 
been laid. Gua had been trained to pick up an object and hand it 
to the experimenter on demand Also she was accustomed to run¬ 
ning freely around the room but she would on no account run far 
away from the experimenter If she became careless a threat to 
leave her biought her to obedience at once. She objected so strenu¬ 
ously to being confined alone that no attempt was made in this ex¬ 
periment to put her in a cage to work through a grille, as might 
have been done under other circumstances 

Initially in this experiment the objects for comparison were strips 
of cardboard 3 x 12 cm. covered with colored paper and presented 
in the pairs red-green, black-white, blue-yellow These cards Gua 
had difficulty in picking up, so wooden blocks 3 x 12 x 1% cm. 
painted as above were substituted The blocks were laid on a board 
across the end of a table. Gua climbed to the end of the table op¬ 
posite the board and approached the blocks by walking the length of 
the table On the way she had opportunity to compare the blocks 
with one held behind and above them in the hand of the experi¬ 
menter. With the presentation of each new pair of colois there 
was a period of exploration—handling, smelling, licking, biting. 
When uncertain Gua often picked up and dropped one block after 
another, only when she definitely held one towaid the experimenter 
and waited for it to be taken was it counted a choice. If her choice 
was correct, she received a bit of fruit, something not in the daily 
diet, and was allowed to jump down and play If unsuccessful she 
was given no food but was allowed to play If much disturbed by 
failure she would sometimes spring into my arms and cling until the 
new setting was ready She usually came to the experiments eagerly 
of her own accord. 

The tests were given in series of ten trials each, one or two senes 
a day. With each pair of colors, for example red and green, at first 



174 


ADA W. YERJCES 


only two blocks were pi’esented on the board> one red and one greenj 
each placed the same number of times but irregularly at the nglic 
and at the left, to be compared with either a red or a green block 
held in the experimenter's hand, Later three blocks were presented 
on the board simultaneously, two red and one green or the reverse. 
Most of the time four blocks were used, either one green and three 
red, or two red and two green, or one red and three green. 

ResulU. The preliminary experiments served to acquaint Gua 
with the procedure and to indicate that matching was possible. There 
was no evidence at first of preference for any color. What did ap¬ 
pear very soon was a strong right-position habit. This was the 
more conspicuous because Gua nearly always used her left hand to 
pick up a block; this meant that if she approached the middle of 
the array her left hand crossed over to the right end. Sometimes 
she walked directly to the right end. It was in the effort to break 
up this habit that the change froin cards to blocks was made, new 
pairs of colors tned, and finally with red-green blocks, a red was 
screwed down at one end of the board and a green at the other The 
board was reversed every five trials. The other blocks were laid 
down at first between the blocks which were fastened, later both 
between and beyond them. After trying a few times to pick up 
the fastened ones, Gua rarely touched them The position habit 
was broken up for the time being. 

The next development was the habit of laying each hand on a 
block and presenting two almost simultaneously, the left frequently 
a little before the right. As her assuiance increased, this habit dis¬ 
appeared of Itself. 

To reach this point had required 140 trials, all of whicli were 
more or less exploratory Conditions varied and so also results 
Then with the red and green blocks Gua began to work more defin¬ 
itely, looking at the sanaple, hesitating, and obviously comparing and 
choosing. After seven series had been given with the red-green, two 
blocks screwed down, the eighth series was correct in all ten trials 
The blocks were then unscrewed and the third series thereafter was 
perfect, a total of 110 trials. The black and white blocks were 
then used. Only eighty trials were needed for a perfect series. 
None of these blocks was screwed down and the position habits did 
not appear In the total number of trials the left block was chosen 
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16 times, the right 17 With the blue and yellow blocks 250 trials 
were required No position habits developed, but a week of dark, 
rainy weather disturbed her. Evidently she was not hungry. Often 
she chose carelessly. 

After the blue-yellow trials were finished, four different colors 
were presented together, red, white, yellow, blue. This situation 
of course was more difficult to respond to. She again developed po¬ 
sition habits, at first the left hand, then both together* Again two 
blocks were screwed down; a total was presented of five blocks, of 
at least tliree different colors in any one trial, four colors through¬ 
out a series She was also given less to eat prior to the experiments 
She became more eager for the experiment and the reward, and paid 
more attention to the sample. For two days her scores were 8-2, 
for three days 9-1, and then 10-0. A fe^v trials were given with all 
of the six colors she had worked with presented simultaneously, but 
these had to be discontinued because of my departure for the north 
The total trials given are recorded thus. 


Preliminary 

* 140 trials, 

conditions varying 

Ked-green 

80 

If 

2 blocks fastened down 


30 

110 

K 

all blocks free 

Black-white 

80 


U U TI 

Blue-yellow . 

250 

ft 

U ll Tf 

R- W- Y-Blue. 

270 

U 

2 blocks fastened sometimes 


Summary The metliod of choice from sample is one which can 
be used m its simplest forms with a chimpanzee at least as young as 
one and a half years. By means of it a routine procedure can he es¬ 
tablished which involves considerable freedom and enough satis¬ 
faction in doing the tasks for the subject to come to them willingly 
of its own accord Simple as the comparison involved in this method 
would appear to be it yet presents certain difficulties to the young 
subject These can gradually be overcome. In the process, the sub¬ 
ject tries different methods of solving the problem Gua^s behavior 
indicated definitely that she was making comparisons and choosing 
deliberately. 
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Part II, Discrimination of Difference 

In March» 1933, after an interval of seven months, experiments 
with Gua were resumed I might have followed Mrs. Kohts^s ex¬ 
ample and continued to apply the method of choice from sample to a 
wide range of objects and qualities. Several investigators have tested 
the ability of various primates to discriminate form, color, and size. 
Notable is the work of Kohler (3) with the chimpanzee These exper¬ 
iments usually have involved training the annual to select an object 
by some one quality in which it differed from the other object or ob¬ 
jects, It was suggested to me that since our previous experiments 
had been based upon comparison of likenesses the present ones should 
have the perception of difference as their objective. The method 
was determined by the earlier experiments but now no sample was 
shown. The objects differed markedly m size, shape, color, position 
and number. 

Method The new experiment was begun on March 20th, when 
Gua was twenty-eight months old. It was given in a room in which 
she had played occasionally the year before- In the center of it stood 
a table 60 x 75 x 70 cm., formerly used as a dmmg table for young 
chimpanzees and having for that purpose a wooden sent fastened in 
the middle of each side, Across one end was placed a wide board 
on which the objects were ‘displayed—(1) The wooden blocks with 
which the subject was already familiar were used, blocks 3 x 12 x 
1^3 cm., painted white, black, red and green, also (2) blocks 4 x 
4x8 cm., painted green, blue, black and unpainted; (3) cubes, 4 
cm., green, blue, and unpainted; (4) cylinders, 334 x 8 cm., un- 
painted, (5) grey rubber bottle stoppers, diameter 3 cm. at one end, 
4 cm. at the other, height 2.4 cm. These were presented m various 
combinations and numbers. From those presented Gua was re¬ 
quired to select the one object which differed visually froin all the 
others. It was never the same one more tlian three trials of a seiies 
in succession. In any group of objects, no matter what the shape, 
color, or total number presented, there was always one object which 
had no exact duplicate. This necessitated careful comparison by the 
subject of all the qualities of the object. The position of the correct 
object was rotated as nearly as possible evenly, right, left, middle, 
throughout the ten trials of a senes. Usually one senes was given 
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each day. The general procedure was the same as that of the previous 
year. 

Behavior, Before beginning the new experiment the problem of 
choice from sample was reviewed. It was evident that Gua remem¬ 
bered the situation and the procedure. She handed the blocks at 
once as required, but as she was too excited to stop for careful com¬ 
parisons she was right only 21 times in 40 Again she came to each 
trial promptly, usually without waiting to be called She was 
notably less infantile than in the previous year, she had acquired 
more independence and freedom of action Her desire for play was 
stronger than her interest in food When a new object, or one 
not seen since last year, was presented she would seize it and run 
away with it, examine it carefully, and tempt me to take it away 
from her for the sake of the ensuing romp. She would run close 
to me, slap at me, even put the block into my hand and snatch it 
away again If I continued to ignore her, she would drop the block 
and come back to the experiment 

Results It was assumed m the beginning that the simplest set¬ 
ting would be that m which only three objects were presented, two 
alike and one different, In the first series, for instance, the objects 
weie unpainted wooden cubes and grey rubber stoppers, one versus 
two. The cube, when single, was to be chosen in five trials, not 
consecutive, the stopper in five Gua chose correctly four times. 
For several days she looked at my hand repeatedly as if expecting 
to see a sample She then developed a position habit: on the sixth 
day she chose the left block ten times, At intervals during the ex¬ 
periments she showed preference for certain objects, usually for a 
certain color, But the objects presented were changing constantly. 
By the tenth day she was working deliberately, she would sit and 
look at the blocks, reach out slowly and reluctantly, and if wrong 
turn away at once without waiting expectantly for a reward 

During the first 140 trials the combination of objects was dif¬ 
ferent foi every series Gua’s scoies were very iriegular and only 
40% correct. A change was then made in that the same set of 
objects was used for several series m succession, and a bit of fruit 
was placed beside the correct block as an indicator In the fifth 
senes under these conditions all choices were correct. That she 
did not profit more piomptly by the indicator was partly due to her 
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disinclination to choose at all, and partly to the fact tliat she was 
choosing green seven or eight times in a senes 

After this success Gua worked more willingly and somewhat more 
accurately. It then occurred to me that perhaps the simplest setting 
was not that involving the minimal number of objects Difference 
might stand out more clearly if one were contrasted with several 
rather than with two. Four blocks were therefore used^ one versus 
three, and the subject was also given less food outside the experi¬ 
ments in order to increase her desire for the rewaid. In 40 trials 
she was right 31 times, or 77%, the last score being 9-1, The 
number of blocks was then further increased and a greater variety 
introduced; in one series for instance among five objects presented 
there were three different kinds, 1 versus 2-1-2. Each time the 
combination of objects was changed Gua*s score would drop, but in 
the second series with that setting it would be perfect or nearly so. 
Combinations were used of 1 versus 4, or 5, or 6, or 1 versus 2 + 3, 
or 3 + 3, or 3 + 4, up to a total of ten blocks of four different 
kinds, 1 versus 3 + 3+3 With more blocks than that the situation 
was distinctly confusing and her scores dropped. 

In series 36-38 five blocks were presented, 1 versus 2 + 2, all of 
which were alike m size and shape (4x4x8 cm,), of three colors 
(green, blue, and unpainted), and standing on end, The one of each 
color which in its turn occurred singly was the correct one, Gua 
was right on\v H times in 30, that is 46%. In series 39 the four 
blocks lay on a long side while the correct one stood upright. She 
chose correctly every time Its upright position evidently brought 
this block into prominence. No further attempt was made to test 
the influence of various factors of difference but it is indicated that 
mass and position as well as color play important roles. 

Many interesting avenues for further experimentation had opened 
but interruptions occurred and work on this problem was necessarily 
discontirmed Settings and scores are given in the following table. 

Summary* The memory of previous experiments in matching sam¬ 
ple lasted over a seven^month interval and induced the same be¬ 
havior under similar conditions The subject showed increased in* 
dependence and willfulness. In spite of this she generally came to 
experiments willingly and attended to the problem presented even 
when it was difficult for her. In a large proportion of cases she sue- 
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ceeded in picking out the one block whiclt differed fiom all the others 
under such complex conditions, as with seven blocks 1 versus 6, 
or when as many as ten blocks of four different kinds were pre¬ 
sented, Thirteen blocks of four different .kinds constituted a 
situation to which this infant chimpanscc failed to adapt. On the 
other hand a small number, as for example 1 versus 2, was difficult. 
Mass or number evidently was important. So was position, when 
It emphasized difference, as when an upright block was contiastcd 
with prone ones. That color was of primary importance was shown 
by the subject’s preference at intervals for certain colors. 

General Results 

From these crude experiments with the infant chimpanzee it is 
evident that’ (1) methods can be devised and adapted for the study 
of problems of behavior in chimpanzee infancy; (2) the procedures 
employed in the present case were useful in accustoming the subject 
early to experimental situations; (3) they iilso developed habits of ob¬ 
servation, careful attention, and comparison; (4) they furthered the 
establishment of a service.nble degree of confidence in the experi¬ 
menter, of obedience, and of cooperation between subject and experi¬ 
menter 
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EXPfiRIENCES AVEC UN TRfiS JEUNE CHIMPANZE 

(RcaumO 

Les experiences rnpport^ea ici ont faitea avec un chimpanzfi d’une 
date de naissance connuci Elies ae composent de deux sdries (1) choU 
d’lm cchantiUon, (2) perception de la difference 

Dans la premiere sdne on a fait choisir au sujet dans un groupc de blocs 
differant seulemcnt en couleur celui semblable h un echantillon prdscnte 
par rexpdnmentatenr Le chimpanze, ige de seize k vingt mois, a reiissi 
par cctte mdthode rdpondre corrcctement k trois paires de couleurs, et k 
un groupc de quatre couleura 

Dans la seconde sene, doanec un an plus tard^ le sujct a choisi dans un 
groupe d^objets diffdrant en formCi en coulcuf) et en nombrei le setil obiet 
qui n'a eu aucun double Ellc a rdusai meme quand le nombrc des objeta 
presentds k la memc fois a dtc dix et quc le groupe s’est compoad de qiiatre 
sortes diffdrentes 

Cea expdriences montrent qu’iin chimpnnzd age moms de trois ans pent 
apprendre par I’entrainement lea processus cxpdrimcntaux, Ics habitudes de 
^observation, de Pattention et de la comparaison, et dc la coopdration avee 
Vexpdrimentateur Un tel entrainement est uPe prdparatlon qui vaut be&u- 
Coup pour une expdntnentation plus dtendue» 11 donne aussi k Fexpdri- 
mentatcur dcs connaissancea utiles de son aujet 

Yerkes 

EXPERIMENTE BEI EINEM JUNGEN SCHlMPANSEN 
(Rcferat) 

Die vorglicgenden Expenmente wurden bei einem Schimpansen von emem 
bekannten Geburtsdatum ausgefuhrt Sie bestehen aus zwei Reihen (1) 
Wahl nach Probe, (2) Wahrnehmung dcs Unterschiedes 

In der eiatcn Reihc muaate das Vexsucbstier aus eincr Haufe von Blockcn, 
die 8ich nur an Farbe utiterschieden, eincn auswahlen, der einer vom 
Versuchsleitcr hingereichten Probe ahnlich war Dcm Schimpansen, der 
von sechszehn bis zwanzig Monaten alt war* gelang ca auf dicse Weiso 
auf drei Paare Fnrben imd cine Gruppe von vier Farben zu rengieren. 

In der zweiten Reihe, die ein Jahr spater gegeben wurde, wahlte das 
Verauchstier aus einer Gruppe von Gegenstanden, die sich an Gestalt, 
Farbe, imd Anzahl unterschieden, den cinen Objekt, der kein Doppel hutte 
Dies gelang dcm Tier, aiich wenn die Anzah) der auf einmal dargebotenen 
Objektc zthn war und die Gruppe au'i vier vcrachiedcnen Arten bestand 

Diese Expenmente beweiscn, dass eln Schimpanae iinter drei Jahren nit 
zum cxpenmentellen Verfahren, zu Gewohnheiten der Bcobachtung, Auf- 
merkaarakeit und cles Vcrgleichs, und zur Mitwirkiing mit dem Versuchs- 
leiter dressiert werden kann Solche Dresaur ist eine wichtige Vor-. 
bcreitung auf weitere Forschung Sie gibt dem VI auch nutzliche Kcnnt- 
nisse uber sein Versuchstier. 


Yerkes 
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Some Factors Influencing the Development of the 
Sentence in Preschool Children 

In a previous study of the development of language in young 
children (7)) seveial interesting leads were suggested. Since then 
McCarthy’s (3) and Piaget’s (6) valuable studies of the language 
of children have appeared and DaviVs (2) study of children's ques¬ 
tions. The present study is an extension and development of the 
former study in an attempt to follow up suggested leads and to com¬ 
pare results with those of other investigators. 

The matcrml used includes the former 124 records of children’s 
convcisations taken at the Iowa Child Welfare Reseaich Station’s 
Preschool Laboratory, the Home of the Ftiendlcss, and Sunshine 
Mission's Day Nursery of Cedai Rapids, Iowa; to which weic added 
181 more records—106 taken in the same places as before in the 
homes of children m Cedar Rapids and Waterloo, Iowa, sixty- 
seven in Honolulu^ Hawaii, either m the children’s homes or 5n 
Kinau and Castle Kindergartens and Nursery School in the latter 
city, and eight from a few miscellaneous sources. 

The original 12+ recoids were all taken while the child under 
obsexvation was engaged in play with other children To this series 
seventy-four additional records were added Another series of 107 
records were taken for compansDn In another situation in which 
the child was alone with adults in his own home or another home 
with winch he was familiar. In neither case was the child addressed 
by the experimenter, as the aim. was to secure a rccoid of his spon¬ 
taneous chatter. These two situations arc hereafter refen ed to as 
Situations C and A respectively Twenty-eight of the records taken 

Mccepted for publication by Harold E Jones of the Editorial Bo^rd 
and received in the Editorial Office, July 23, 1934 
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in situation A were contributed by Dr Gladys Palmer, psychologist 
at the Psychopathic Hospital in Iowa City, from records taken in the 
course of another investigation of hers, twelve by Mrs. C. W Irwin 
of Waterloo, Iowa, twenty-five by students at the Territorial Normal 
and Training School (now a part of the University of Hawaii) In 
Honolulu, the rest by the writer All records were taken according 
to the same rules and all were afteiwards analyzed by the writer. 
Each one included every word and ejaculation spoken by the child 
duiing the period of observation 

Except for those whose records were taken in Honolulu, the chil¬ 
dren used in the additional records were the same childien or from 
the same souices as those in the former study. The childien from 
Honolulu were quite comparable to those on the mainland as they 
were from the same classes of society and were all of white American 
ancestry from homes where English was the only language spoken 
The records of children attending a kindergarten or nursery school 
where bilingual children also attended were taken during the first 
semester of their attendance at school A check as to average per¬ 
formance of all Honolulu cases compared with the rest showed that 
the Honolulu cases averaged foity-four months in age and 3 78 words 
m sentence length, and the mainland cases averaged forty-four 
months in age and 3 83 woi ds in sentence length 

Subjects 

The cliildrcn ranged in age fiom eighteen to seventy-two months, 
For age comparisons, they arc divided into yearly and half-yearly 
groups When grouped by whole years, two years includes all 
cases from eighteen months to two years five months inclusive When 
grouped by half-years, two years includes all cases from twenty-one 
to twenty-six months inclusive; and two and a half years includes 
all cases from twenty-seven to thirty-two months At each age level 
from two to five, twenty-five records were secured in situation A 
and fifty in situation C, except at two years in the latter situation 
At two years it was not possible to secure more than forty records, 
on account of the relatively small attendance of non-biUngual chil¬ 
dren in the local nursery school whose records might otherwise have 
been added to the former senes Seven children m situation A and 
eight in situation C were from sixty-six to seventy-two months old. 
The average ages in the two situations were identical (forty-four 
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months). The greatest difference in age between children observed 
in the two situations was at two years where those m situation C 
were seven-tenths of a month the older 

The Preschool Laboratory in Iowa City charged fees and was at¬ 
tended mainly by children of the professional and business classes, 
One bundled sixty-nine or 55 per cent of the records were of chil¬ 
dren in this school or of similar social status Forty-five records 
were of children in free or public kindergartens and thiry-one others 
of children in the farmer or skilled labor classes. Sixty-two or 20 
per cent of all records were of children from lower social classes 
found m the day nurseiy, orphanage, or clientele of the mission. One 
hundred fifty-two records were of boys and 153 of girls Some of 
tlxe children were obseived more than once at intervals sufficient to 
place them in a diffeicnt age group than that in which they were 
at the time of the previous observation and some were studied in both 
situations so that there were only 220 different children studied 
For 200 of the records, scores on mental tests made within the 
year by the child concerned were available. Using the IQ of that 
test, the child's mental age at the time his conversation was recorded 
was calculated The average mental age of those children who 
were studied in situation A was 49 7 months, and for those in situa¬ 
tion C, 48.7 months, and the average IQ for those in situation A 
was 112, for those in situation C, 109, and for the entire 200 was 
no. The average IQ's at each age were at two years, 113, at 
three, 106, at foui, 112 and at five, 111, At three and four years 
the IQ's in the two situations averaged almost the same, in situation 
A being 105 at three and 113 at four years and in situation C, 107 
and 112 le^.pectively The two- and five-year-old groups are not 
quite so comparable, the two-year-olds in situation A averaging 10 
points lowei (A=107, C=117) and the five-year-olds 13 points 
lower (Cr=119, A=106) If all the children aie considered the 
two groups correspond closely in mental age. 

Considering the social status of the children not tested, as coin 
pared with those given mental tests, tliere was no selection that 
would tend to give any marked difference in intelligence lating if 
all had been tested, except in the two-year-old group where a lower 
rating would probably have been found, as more of those in the 
lowest social group were not tested and the least mature children 
of this age in the preschool had not been tested 
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Averages given by whole years 
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The group studied then represents a group of high average in¬ 
telligence from all classes of society with a larger proportion 
of the upper social classes than is found in the general population. 
They are all from homes where English is the only language spoken 
The three-year-old group is slightly below the other age-groups in 
intelligence rating. 

Sentence Length 

The most readily applied single measure of the child's develop¬ 
ment in language is that of the mean numbei of words per sentence. 
This measure has been used in our previous study (7) and by Nice 
(S) and McCarthy (3) 

In the previous study records were taken only in situation C. 
Comparing the averages then obtained with those of the present 
series obtained in the same situation, which include 74 additional 
cases, almost exact agreement is found, in no case docs the average 
differ b)^ more than one-tenth of a word (See Table 2 ) 

The averages m situation A arc consistently higher than those 
in situation C at each age level. This difference is statistically 
significant at four and five years ns well as for the whole senes. This 
might explain the longer sentence length found by Nice (5), whose 
conclusions are drawn from records some of which, at least, were 
taken m situations where only adults weie present with the child^ 
The situation is not described in all her cases. McCarthy's aver¬ 
ages are larger than those obtained in the present study in situation 
C but smaller than those found for records in situation A, although 
her records were taken when the child was alone with the recorder 
She found no difference between the two situations in the 3l cases 
observed also m a frec-play situation (4) But she appears to have 
directed the child's conversatiork more when alone with the child 
than was done in the piesent study, where it was the policy 
never to address the child unless necessity arose. That the direction 
of conversation was more markfed in her study is evidenced by 
sample records m the appendix of her book (3) and the fact that 
18 per cent of all comprehensible responses in her main study were 
answers, but only 8 per cent were in the fice-play situation In 
the present study, only 5 per cent of the sentences in situation A 
were answers and 7 per cent m the free-play situation C As 
answers are usually incomplete sentences with the subject or verb 
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understood or even a single word such as *^no,** or “sure,” 

the average length of sentences in a senes containing almost four 
times as high a percentage of ansvVers would be shorter This might 
explain the discrepancy between oui findings as to effect of situation 
on sentence length 


Comparison of Situations 

The difference m length of sentence found in the two situations 
in the present study may be due to three factors First, the differ¬ 
ence may be caused by the slightly lower percentage of answers in 
situation A and also of another type of sentence that tends to be 
shorter than the aveiage, the imperative sentence which comprised 
14 per cent of all sentences in situation A and 20 per cent in situa¬ 
tion C, Another possible factor is the fact that more children 
who associated mainly with adults were observed in situation A 
(since the majority of those in situation C were observed at kinder¬ 
garten or preschool) and McCarthy (3) has pointed out that chil¬ 
dren associating mainly with adults used longer sentences A third 
factor enters m that might explain the longer sentence, In situa¬ 
tion A the child was usually occupied with toys, picture books, 
puzzles, or constuictive material. He was less often engaged in 
such active play as occupied those in situation C where swing, slide, 
and dramatic games led to greater physical activity More often 
were his remarks broken off and thus shortened by another’s inter¬ 
ruptions in situation C and very seldom did he sit down and enter 
upon a real conversation with a playmate, with narration of ex¬ 
periences or a series of questions, as frequently happened in situation 
A Apparently an adult is some one to talk to, another child some 
one to play with, in the eyes of the child at this age. A situation 
where one sits down quietly to converse is conducive to a more con¬ 
nected discourse, with longer sentences and fewer incomplete ones, 
than a situation of physical activity, whether the participants are 
children or adults. 

That the lengtliened sentences, however, arc due to the situation 
and not entirely, if at all, to a difference in the composition of the 
groups is indicated by the fact that in the case of the 20 children 
observed in both situations within the same week, only two failed 
to use a longer sentence in situation A (See Table 3 ) One 
of these, an 18-months-oId baby, averaged 1.1 words in both situa- 
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TABLE 3 


Average Scorbs of Twenty Childrbm Studied iw Both Situations 



Situation A 

Situation C 

Sentence length 

44 

3.5 

Error index 

157 

162 

Percentage of questions 

114 

88 

Negative sentences 

10 3 

n 5 

Imperative sentences 

18.4 

300 

Complex and compound sentences 14 3 

8.3 

Single ward sentences 

114 

181 


tions and the other child averaged 3.2 words in situation A and 
3.4 m situation C. The average sentence length for the 20 cases 
was 4 4 for situation A and 3 5 in the other situation. These 20 
children used more complex and compound sentences and questions^ 
and fewer single-word negative and imperative sentences in situa¬ 
tion A, the same differences as found m the complete scries. 

Sex Differences 

When the additional cases in both situations are included in the 
averages, the difference in favor of girls found in our previous study 
remains and is also in their favor when the data is grouped in 
half-year intervals at 6 out of the 9 agC' levels studied, the ex¬ 
ceptions being but one-tenth of a word in favor of the boys except 
at 5}^ years This corresponds with McCarthy*s findings, her girls 
excelling the boys at every age but 30 months. Her dcata does not 
include cases as old as our oldest age groups, where the only marked 
difference in favor of boys occurred. Grouping the data in year 
intervals, the sex difference is greater than three times its probable 
error only at 2 years of age. 

There is a steady increase in sentence length with increase in 
age up to 4)4 years in situation C and to 5 years in situation A, after 
which the gain is negligible m the former case and there is a drop 
in the latter case. Using whole-year intervals the difference is 
8,8 times its o from 2 to J years, 7 7 times its a from 3 to 4 years 
and 3.4 tunes its u from 4 to 5 years 

Thirty-four children were observed marc than once, for whom a 
total of 93 conversations had been recorded. In the case of each 
child all of his records were taken in the same situation. (See 
Table 4.) The average performance at different ages corresponded 
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TABLE 4 

AvnRA.GE Scores of Thirty-Four Children Odservbd More Th/vn Once 


Age group 
yea rs V /2 

2 


3 

i'A 

4 


S 

iA 

6 

Number of 
cases 3 

7 

10 

18 

19 

12 

7 

9 

6 

2 

Average sentence 
length 1 1 

20 

29 

37 

41 

44 

46 

46 

S 7 

S 9 

Average error 
index: 94 

S« 

31 

19 

10 

9 

5 

6 

3 


Average per 
cent ques¬ 
tions 00 

6 

9 

11 

13 

12 

17 

15 

H 

15 


closely with that of the complete senes Of the 59 differeriLes be¬ 
tween pairs of records, there were 49 times (or 83 per cent) when 
the record taken at the later age gave the higher average Sentence 
length, 3 times when the two averages weie identical, and 7 when 
the later record averaged a shorter sentence As the interval be¬ 
tween records differed and the correlation between sentence length 
and chionological age had been shown to be linear, the average half- 
yearly gam for each child was calculated by dividing the gam or 
loss between records by 6 times the number of months in the in¬ 
terval Averaging these gams for each half-year for all children 
whose records extended over that interval, the gam from 18 months 
to 2 years was found to average 0 9 words for the three whose first 
record was taken at 18 months, for 2 to years and from that 
age to three, 0.9 and 0 8 words respectively; after that less than 
half a word each interval to years and then no gain; but the 
SIX cases in the next two half-years gained on the average 0 9 and 
0 2 respectively This series shows no gam at about the same point 
as the complete series, and the same lessening rapidity of gam with 
age. 

Sentences Analysis of Construction 

All sentences in the records were classified according to the usual 
grammatical classifications, the percentages of each type calculated 
for each iccord, and the averages found separately for each year 
and half-year group for each situation and for certain headings 
for boys and girls. (See Table 5,] 

The sex differences thus calculated were significant at no age 
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nor for the whole series The diflferences were greatest at two 
years when the girls asked more questions, used more imperatives 
in situation C but fewer in situation A and more complex and com¬ 
pound sentences in both situations. A larger percentage of girls 
than of boys at two years used other than simple sentences and 
questions The difference in the percentages of girls and boys when 
divided by its standard error was in the case of questions 2 6, and 
in the case of other than simple sentences 2.4. 

Comparing the two situations studied, the differences were all 
too small to be statistically significant considering the small number 
of cases. At every age studied questions were more frequent and, 
except at two years, more complex and compound sentences and fewer 
imperatives were used m situation A. Sentences used merely to 
express assent or dissent only were more frequent in situation C 
merely because the child was addressed more frequently. 

The age differences were the most marked. From 2 to 5 years 
old the percentage of complex and compound sentences combined 
increased from .016 to 173 (D—S D =3 4), single word sentences 
dropped from 50 to 5 per cent (D—SD=67), exclamatory sen¬ 
tences fell from 15 to 4 per cent (D—S D.=2 2), imperative sen¬ 
tences fell slightly from 20 to 15 per cent, questions increased from 6 
to 18 per cent (D—SD—2 3), declarative sentences rose very 
slightly in frequency, 59 to 63 per cent, and negative sentences 
doubled, 7 to 14 per cent, or, if situation A is considered alone, in¬ 
creased from 3 to 14 per cent (D—SD ^3 1 in situation A). 

In studying the sentence, it was observed that the use of the 
word ^‘no“ varied with age, younger children used it mainly as 
an imperative where the older children used “don*t/* and they in 
turn used more frequently in answer to questions as a mere 
expression of dissent This difference is a highly significant one 
(D—SD=::9 2), the use of "no^* as an impciative falling fiom 86 
per cent of all at two years to 25 per cent at five years 

Babbling or senes of meaningless syllables apparently not intended 
to communicate ideas occurred SO times to every thous.and sentences 
at two years then dropped to 15 times to every thousand at each 
age thereafter 
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Functional Analysis 

Piaget^s (6) valuable analysis of children*s sentences has also been 
used by McCarthy, who added to his categories two, dramatic imita¬ 
tion and social phrases. All of our records for which accompany¬ 
ing data were sufRcient to analyze according to this modified scheme 
were thus classified. (Sec Table 6 ) Three of Piaget^s classifica¬ 
tions w^erc further broken up into subheads, monolog, collective 
monolog, and adapted infoimation, separating in each of the three 
classes those sentences which merely named objects or people, and 
under the two latter heads separating the remarks «according to 
whether they dealt with the immediate situation, were associated 
with it or seemed to be irrelevant, as was done by McCarthy in 
the last-named class of adapted information Tlie usable records 
numbered 84 of those taken in situation A and 175 m situation C 
They were all of the 18- to 66-months-old children, the possible 
lecords in the older gioup being too few to consider. Only one 
statistically significant age difference was found, a drop in monolog 
from 25 per cent to 6 (D-rS.D =3 !)♦ Othet classifications de¬ 
creasing with age were repetition and commands or requests Criti¬ 
cism, collective monolog, adapted information, questions and answers 
all increased with age, the last-named being the only class where 
the difference did not tend m the same direction at every age. Less 
than 2 per cent of the sentences fell under the subdivisions of 
social phrases and dramatic imitation (the latter occurring so seldom 
that it was not included in the table), McCarthy found the same 
trends in the case of adapted information and answers and she also 
found low percentages for dramatic imitation and social phrases 
except at the age of 18 months in the case of the latter class* 

A far higher proportion of sentences m the records used in this 
study were classed as egocentric, under one of the three classes of 
this type^ than in that by McCarthy but a considerably lower pro¬ 
portion than in that by Piaget Perhaps we do not all agree as to 
just the meaning of this term. The coefficient of egocenttism in 
this study fell from 40 at two years to 33 at three, and 26 at 
four and at five years. Piaget found a coefficient of .45 for a class¬ 
room of children from seven to eight years and McCarthy’s per¬ 
centages varied from 1.3 to 6.5 at different ages. The difference 
IS due at least in part to the different situations. McCarthy’s cases 
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Fiiequencv of Various Types of Sentences According To Piaget*s Classification in Percentages 
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were in a situation very conducive to socialized speech. The ex¬ 
perimenter talked to the child, which was not done in cither Piaget's 
or this study. The two situations used in this study showed almost 
the same coefficient of egocentneity, the average for all ages being 
33 and 32, But at five years, it was much lower in situation C, 
23 as compared to 33, where the child had companions of his own 
age who weie not attempting to refrain from directing conversa¬ 
tion. The individual differences were large When a child sat 
down and entered into a prolonged conversation or was playing with 
other children at the same game the coefficient feU> especially in 
the case of the younger children, who more often played with their 
own toys or at their own games beside other children rather than 
coopeiated with them (1» p. 243), When that was so, although 
he might, for example, talk about the choo-choo trains he was push¬ 
ing about in the sand near another child, his comments did not 
appear to be of a socialized nature, seldom expecting or leceiving 
any response unless his actions inteifered with the others or theirs 
with his, m which case some criticism or imperative would result 
on the part of one or both of the children involved Piaget (6, 
p, 19) recognized the difficulty of distinguishing the pure and col¬ 
lective monologs in one of his cases He found the former type of 
monolog to occur 8 and 5 per cent of the time, which are exactly 
tlie averages found in the case of the 5-ycar-olds in this study in 
situations A and C respectively 

Sixty-seven per cent of all conveisation was connected with the 
immediate situation, 24 per cent associated with and 9 per cent was 
apparently irrelevant to the situation. The relative ranks of these 
three classes are the same as found by McCarthy in her subdivisions 
of adapted information. A higher percentage of the conversation 
of the younger children was connected with the immediate situation 

Naming composed 13 2 per cent of all sentences at two and 
1,3 at five (D—SD,=3.3) This decrease was also found by 
McCarthy and if her figures for naming given under the head of 
adapted information are altered to give the percentage for all sen¬ 
tences, the averages are found to differ but little. The naming 
changed in type also from a monolog as the child wandered about 
the room naming objects he saw or handled to naming that was 
given for the information of others. 
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Parts of Speech 

Each record was analyzed as to parts of speech following the 
usual grammatical rules As noted before by McCarthy and in 
Smith’s previous study, this is very difficult in the case of the more 
immature children who use one word expressive of a whole sen¬ 
tence In such cases, the words were classified according to their 
most common use The percentage of each part of speecli in each 
record was calculated and the percentages found averaged for each 
whole year age-group separately and together for each situation 
(See Table 7 ) 


TABLE 7 

Comparison or the Perchntages of Relative Erequencv of the Different 
Parts of Speech at Different Ace Levels 


Age 

18-29 

Av 

<r 

Months 

30-41 42-53 54-65 
Av Av. Av 

O’ 

Difference 

2 to 5 years 

Diff 0 - of diff. 

Substantives 

41 

61 

40 

40 

39 

56 

— 2 

8 3 

Nouns 

23 

5 6 

18 

16 

15 

41 

—13 

6 9 

Pronouns 

13 

42 

23 

24 

24 

49 

+11 

6.5 

Verbs 

23 

52 

26 

26 

27 

5 1 

+ 4 

73 

Modifiers 

23 

52 

24 

23 

24 

49 

+ 1 

71 

Adjectives 

4 

24 

6 

7 

8 

31 

+ 4 

3 9 

Articles 

1 

12 

3 

4 

5 

25 

+ 4 

28 

Adverbs 

IS 

48 

16 

12 

12 

33 

— 6 

5 3 

Interjections 

10 2 

3 8 

3 5 

2 1 

1.8 

1 5 

— 84 

41 

Connectives 

2 1 

1 8 

62 

92 

98 

34 

+ 77 

3 8 

Conjunctions 

03 


1 6 

22 

25 


4- 22 


Preppsitiona 

18 


4.4 

65 

64 


+ 4.6 


♦Relatives 

00 


0.2 

0 5 

09 


4" 0.9 



♦Relative adverbs and pronouna are mcludcd under the heads both of 
connectives and eithei adverbs or pronouns, therefore if Che percentftEC of 
relatives is uicluded in totals, the flum of the percentages vfdl be greater 
than 100 

In order of decreasing frequency for the whole group, the parts 
of speech run verbs, pronouns, nouns, adverbs, adjectives, pieposi- 
tions, interjections, and conjunctions. Grouping these parts of 
speech into five classes—substantives, verbs, modifiers, connectives, 
and interjections^—their lelativc frequency is shown in tbe oider 
named in this sentence and the differences between each pair exceeds 
Its O’ by more than thiec, except the differences between verb and 
modifiers and between conjunctions and interjections. 
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TABLE 8 

COMPARISOM IN PERCENTAGES OF FREQUENCY OF THE DIFFERENT PARTS OF 

Speech According To the Situation in Which the Record was Taken 


Part of speech 

A 

Av 

j 

1 

C 

Av 

«r 

Difference AJI cases 

A-C 

(Tofdiff Av <T 

Substantives 

37 

46 

41 

3 5 

4 

59 

39 

2.8 

Mouns 

20 

38 

18 

27 

Z 

47 

19 

22 

Pronouns 

17 

36 

23 

3 0 

6 

47 

20 

2 3 

Verbs 

26 

42 

26 

3 1 

0 

5.2 

26 

2 5 

Modifier'^ 

25 

42 

23 

3 0 

2 

5.2 

24 

2 5 

Adjectives 

7 


6 


1 


6 

14 

Articles 

4 


3 


1 


3 

LO 

Adverbs 

14 


14 


0 


14 

2.0 

Ii\ter)ec.tion3 

10 2 

3S 

3 5 

1 5 

14 

2.2 

4 

Ul 

Connectives 

2 1 

1.3 

62 

17 

1 5 

31 

7 

1 5 

Conjunctiona 

1 9 


17 




2 

08 

Prepositions 

56 


42 




S 

1.2 

Relatives 

04 


05 




04 

0.2 


Comparisom made between the two situations (Table 8) showed 
no significant differences in any case. At each age level there was 
a consistent tendency to use more adjectives and connectives, fewer 
pronouns and fewer interjections in situation A than in situation 
C. The difference in the use of inflected forms was also at each 
age in favor of situation A. 

Comparisons from year to year showed no significant differences 
in the percentages of different parts of speech. The trend is the 
same as that found in the previous study, and as m McCarthy’s, 
cveept for adverbs. The percentage of nouns, interjections and 
adverbs decreased from year to year except that adverbs ceased to 
decrease from 4 to 5 years Adjectives, conjunctions, prepositions, 
and pronouns increased from ycai to year except in the case of 
pronouns, which gave the same proportion at four and at five. 
Verbs show very slight increases at two ages. The proportions of 
each part of speech changed not more than one per cent m any 
case from 4 to 5 years When all connectives are combined, the 
difference between the percentages at 2 and at 5 years is just twice 
its standard deviation. 

Further subdivisions of the parts of speech into their classes were 
made and studied. (See Tables 9 and 10 ) The significance differ¬ 
ences found from year to year (that is. those where the difference 
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TABLE 10 

Comparison in Percentages of the Use of Inflbctld Forms in the 
DirrERENi Situations 



Situation 

A 

Av ffp 

C 

Av 


Difference 

Diff. cr^nif 

Of verbs, percentage that 

are 






Infinitives 

6 


5 


1 


Participles j 

6 

5 


3 

2 


3 

3 


Auxiliaries 

n 


10 


1 


Past 

7 


7 


0 


Future 

2.6 


2.2 


0 4 


Passive 

0 + 


04 


0 0 


All conjugated forms 

40 

47 

33 

3 3 

7 

57 

Of pronouns, percentage that are 






Feisonal 

79 

28 

78 

29 

1 


Demonstrative 

13 

3 3 

15 

2 5 

—2 


Interrogative 

5 

21 

3 


2 


Others 

4 


5 


—1 


Of nouns, percentage that 

aie 






Abstract, etc 

13 

3 3 

10 

2 1 

3 

4.7 

Plural 

12 

3 1 

7 

1 8 

5 

36 

Possessive 

1 


2 


—1 


Of adveibs and adjectives, percentage 

that are 





Comparative and 

superlative 2 

Of adverbs, percentage that are 

Place and modal 69 

Of adjectives, percentage that are 

Qualitative 52 ' 

Of articles, percentage that are 

Definite 51 


4.4 

74 

3 1 

5 

5.4 

48 

46 

3 5 

6 

5.9 

4S 

42 

3 5 

9 

5.9 


was greater than three times its standard deviation) were a decrease 
in the number of ndverbs that were place and modal as compared with 
other classes and an increase in the number used of abstract nouns, 
of the definite article in proportion to the indefinite, and of adjectives 
other than qualitative from 2 to 3 years, after which the proportion 
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increases but slightly m the case of the articles and is in the op¬ 
posite direction in the other case Other consistent but not signifi¬ 
cant differences found were an increasing use of personal and in¬ 
definite pronouns paralleling a decreasing proportion of demonstra¬ 
tive pronouns. 

Comparisons were also made as to the use of inflected forms. 
In the case of verbs, the proportion of conjugated forms of all types 
whether formed by the use of auxiliary verbs or by change in the 
verb^ending increased from 17 7 at two years to 47 4 at five years 
(D—S.D.=4.0) The participles were the earliest inflected forms 
to appeal. The proportion of past participles to all verbs actually 
decreased with age, while the proportion of present participles 
reached the maximum at 3 years and remained constant thereafter. 
In the study of errors these forms of the verb were responsible for 
the smallest number of errors of every inflected form but the passive, 
which at no age reaches a proportion of even one per cent of the 
verbs. The early use of the past participle is probably due to its 
presence in learned phrases such as “all gone" and “all done" rather 
than to any true ability to inflect verbs The present participle was 
used by 21 and the past by 10 two-year-olds. 

The past tense is the next mastered. The proportion almost 
doubles from two to five but in the study of errors we find a 
greater difference in its mastery—the difficulty lying primarily with 
the irregular verbs as some children can generalize as early as two 
years and so are able to form the past tense of the regular verbs 
correctly Tins tense was found in the records of 23 two-year-olds 
but the second highest number of errors was made in its use. Aux¬ 
iliary verbs were used by 27 two-year-olds, the youngest child to 
use such verbs being 24 months old. However, their use caused 
the greatest numbei of all verb errors. The future tense was used 
by only 5 two-year-olds and by 3 of these m contracted form only. 
The proportion increases rapidly to 23 times as large a number at 
five as at two years old Even then it is next to the least fre¬ 
quently used verb inflection, the passive being the only form less 
frequently used. The youngest child to use it was 34 months old. 
Instead of the correct passive, the children used the verb “got" or 
“get" as “it got made ” The infinitive gave considerable trouble, 
appearing for the first time at 23 months, being used by but 9 two- 
year-olds and causing a goodly number of eiiors. No further in^ 
crease in its use is found after four years 
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Increased use of inflection of nouns was not so great as to give 
a significant difference with age Still plurals and possessives were 
almost twice as frequent at 5 as at 2 years. No plurals were used 
before 24 months and only four children in the youngest age group— 
two each at 24 and 29 months—used possessives of nouns. 

Comparison of adjectives or adverbs occurred but seldom and in 
no case did the comparative and superlative forms of these two 
parts of speech combined appear in as much as 3 per cent of the 
total number of adjectives and adverbs (articles are excluded in 
calculating this percentage). Most of those that were used were 
words compared irregularly so that the forms are learned as separate 
words, In the youngest age group this was true of all cases and 
without exception the word used was more, 

Errors 

For each record an error index was calculated by dividing the 
number of errors made by the number of words used The indices 
ranged from 1 00 in the case of the records made by the most im¬ 
mature children to ,00 in the case of the perfect records Averag¬ 
ing the indices at each age level, we find a very abrupt falling off 
from ,58 at two to 21 at three, 07 at four and then very slight 
Improvement, the average being 05 for both the oldest age groups. 
As in other criteria of language development, there was no sex 
difference found for the group as a whole; but at two years, the 
girls made fewer errors than did the boys The average indices 
in the two situations were practically identical 

Factors Affecting Languagb Development 

Three criteria which had shown the most significant differences 
were selected as measures of the comparative effect of different pos¬ 
sible factors on the language development These were sentence 
length, percentage of questions asked to sentences used, and index 
of error. The relationship of these criteria to each other and to 
mental age, chronological age, sex, order of birth, and social class 
were studied. 

Mental Agb 

For two hundred cases, mental test scores were available and 
using these correlations between chronological age, mental age, per¬ 
centage of questions, sentence length, and error index were calculated, 
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TABLE n 


Correlations of Certain Factors in Development of Language with 

Certain Criteria 


With error 

index 

First order 

r With C A With S L 

With 

questions 

Mental age .7+ 

79 

^.63 77± 019 73± 022 

42± 039 

Chronological age 68 

.75 

— 65 

,71 ±,024 

40± 040 

Sentence length .85 

91 

—.76 


51±03S 

Percentage of 





questions 43 

42 

—.34 





Third order 



Correlation of 



Partialled out 

M A and C A 


52± 035 

SL, and Q 


M A and S L 


,39±: 040 

CA and Q 


M A and Q 


0S± 048 

C A and S L 

C A and SX 


29± 043 

M A and Q 

CA and Q 


03±.048 

M A and SL 

S L and Q 


30± 043 

M A and C. A. 


The error-index scores when plotted against the other variables 
were decidedly non-linear m appearance, so the correlation ratios 
and rjya were calculated instead By Blakeman^s test, it was 
proved that, except in the case o^ questions, the relation of error- 
index with other factors was curvilinear (See Table 11,) The 
closest relation of error-index was with sentence length, as would 
be expected since a high percentage of the errors were in the 
omission of essential words in the sentence. The relation with 
mental age was closer than with chronological age. 

Mental age correlated more highly than chronological age with 
sentence length and percentage of questions. The correlation of 
questions with either mental or chronological age is negligible when 
sentence length is partialled out Evidently the increase of ques¬ 
tioning with age found by averaging the percentage of questions 
at each year is due rather to general improvement in the use of 
sentences than to either mental or chronological age 

The comparatively high correlation between mental age and error- 
index and sentence length suggests that the Stanford-Binet score is, 
m the preschool years, very closely related to the child's progress 
in language, as measured as well by this use of longer sentences 
and by elimination of errors, as by vocabulary [as Xerman (8, 




204 


madorah e. smith 


p 230) points out in the case of older children and as was found 
m Smith’s (7) study of a vocabulary test for preschool children]. 


Social Classes 

In each age group the children were divided into 3 groups* class 
I represented by cases from the preschool laboratory and children 
of similar background, class II by the free kindergartens and skilled 
labor groups, and class III by the day-nursery group and children 
of similar background The averages of the 3 criteria for measur¬ 
ing progress in language were found for each group 

The most marked differences found were m sentence length. 
Class I in every case and at every age and in both situations used 
longer sentences than did the other two classes. The differences 
ranged from .4 word at 4 and 5 years in situation C to 2.2 
in situation A at 3 years when compared with class III and from .3 
in situation A at 2 yeais to 2 1 at the highest age level in the same 
situation when compared witli clasb II In situation A, class II 
excelled class III m sentence length except at the highest age level 
where class III was represented by but one case, but the differences 
found in situation C were not consistent and almost balance each 
other. 

Class I asked by far the most questions, the average percentage of 
questions being greater in both situations at each age when compared 
with class III and being exceeded only once out of 9 times when 
Compared with class II At 4 years in situation C, class II averaged 
1 per cent higher than class I but in this group, class 11 averaged 
two months older. Class II asked more questions at each age in 
situation A than did class III but again the differences were in¬ 
consistent in situation C It was noticed in scanning the records 
that the children at the Day Nursery and Home more frequently 
turned from their playmates to attempt conversation with the ob¬ 
server than was the case in the preschool and kindeigartens where 
the children weie more accustomed to visitors This causes the 
situation m tlicir cfise to be less clearly marked off from situation A 
and to approach it somewhat in similarity, a condition that would 
tend to result in longer sentences and more questions The differ¬ 
ence found between the two situations is less marked m the case of 
class III than in either of the other two classes. 



TABLE 12 

Comparison of Three Social Classes Aveelage Scores on Three Crittoa 
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The enor index was lower foi class I than for class II at thiec 
age levels, higher at 5 years, and equal at foui in situation A, but 
m situation C it was decidedly lower at each age level. Compared 
with class HI, the percentage of eriors was less in all but one of 
the nine compaiisons possible (at 6 yeais there was no child in 
class I in situation C), the exception being at two years in situation 
A in which group theie were but two childien of class HI Coni' 
paring classes II and III, the foimer excels the latter at 4, 5 and 
6 years old, but at 2 and 3 yeais their erioi index is slightly lower 
in both situations. Apparently, the later piogress m conect speech 
is more affected by the social class of the child^s parents than are 
tlie first steps. 

Order of Birth 

Compaiison of fust- and later-boin childien was made only in the 
case of sentence length For this compaiison all childien were 
paired as closely as possible as to C,A,, IQ if known, social class, 
and the recoids of both membeis of each pair had been taken in the 
same situation except for 4 pairs of children under 22 months where 
practically no difference is found between the two situations. 

Seventy-one such pairs were found of the same sex who did not 
differ more than one month in CA, in the case of those below 5 
years, nor more than two months m the case of the older group, and 
whose IQ’s did not diffei enough to throw them into different cate¬ 
gories of brightness As the difference between the sexes had been 
shown to be but slight, except in the case of the younger children, 
18 additional pairs of unlike sex were also added In most of the 
pairs the boy was the first-boin child 

The average age of the first-born and later-born members of the 
paiis were identical, being 40 6 months m the case of the like-sex 
pans and 41 9 months in the case of the 89 paiis. Tlie average IQ 
of the first-born was 121, of the later-born 119 The difference in 
sentence length was 08 in favor of the later-born if only like-scx 
pans are used, but 04 if all cases are included But if only the 23 
like-sex pairs of 2 and 2^^ years are used, the difference was in favor 
of the first-horn childien by 10 word The average sentence length 
of all pairs was 3.6 words, but of the 23 younger pairs it is 1 98, so 
the latter difference in the case of the younger pairs is really more 
significant. The fact that this difference favors the first-born in 
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the case of the younger childien and the later-born m the case of the 
older children would indicate that the influence exerted by birth 
order on language, if any, is due to the more exclusive adult com¬ 
panionship of the first-born child m his eaily years, which is ad¬ 
vantageous to early pi ogress in speech, an influence less marked as 
he grows older and has peihaps younger brothers and sisters or, as 
was the case of the majority of these children, he begins to mingle 
more often with other children in kindergarten or nursery school. 
Although the cases aie too few to be significant, this difference if 
confirmed by further studies would indicate that a child learns more 
of language from an adult than from other children. This is In 
agreement with tlie higher aveiages found in situation A and in 
McCarthy’s comparison of the language sentence length of children 
with adult associates as contrasted with children whose associates 
were mainly childien. 

Relation of Sentence Length and Size of Vocabulary 

The number of words in the vocabularies of 99 of the children 
was determined either by actual count in the case of 7 of the young¬ 
est 01 by scores on the Smith vocabulary test for the other 92. 
The correlation between the number of words in vocabulary and 
the average number of words per sentence was for the 70 children 
whose records of conversation were made in situation C, .767 ± 033, 
and for the 29 m situation A, 775=h.048. 

The average number of words in the vocabularies of children 
m situation C whose average length of sentence was from 1.0 to 
1.9 words was 115 words, for those whose sentence length was 
2,0 to 2 9 words, the vocabulary averaged 565 words; fox sentences 
of 3,0 to 3.9, 1090 words, sentences of 4 0 to 4.9, 1802 words and 
for 5 0 to 5.9, 1773 words In situation C, the five-word sentence 
did not denote a larger vocabulary and when these cases were 
excluded, the correlation between number of words in vocabulary 
and average number of words per sentence rose to ,881=t,019. 
The average size of vocabulary found for the children using each 
length of sentence in situation A was less than in situation C For 
those using two-word sentences the average number of words in the 
vocabulary was 409, for those using three-word sentences 963; 
for those using four-word sentences 1610, for those using five-word 
sentences 1603 (a diop as in the other situation); for those using 
longer than five-word sentences 2156 Since the child in situation 
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C rnust have a laiger vocabulary' before he uses sentences' of greater 
length than m situation A (for example, with a vocabulary of 
approximately 1000 words the average sentence length would be 
4-^ in situation A and 3-h situation C), it would appear that 
children of equal facility in language tend to use a sUghtly longer 
sentence when conversing with adults than when with children. 

The correlations between these two factors is suihcient to show 
that the average number of words m a sample of a childspeech 
IS a useful measiiie of Ins progiess and is to some extent indicative of 
the size of his vocabulary* 

Summary and Conclusions 

This investigation is a study of the development of the sentence 
and of factors influencing such development as discovered by analy¬ 
sis of 305 recoids of the conversation of 220 children ranging from 
18 to 72 months in age, 

Age X^i^erences. Diffeiences with increase in age that were 
found to be statistically significant were. 

1 A longer sentence. 

2. Increased use of compound and complex sentences and of 
negative sentences with decrease in the use of one-word sentences, 

3. "No” more frequently used in answcis or as dissent and less 
often as an imperative instead of "don’t” 

4. A lower peicentage of monolog 

5. Fewer sentences that were merely naming, 

6. More repetitions of words or phrases per sentence 

7 Greater use of inflected forms of verbs 

8. An increase in the use of abstract nouns, the definite article, 
and of adjectives, 

9 A decreased propoition of adverbs of place, modal adverbs, 
qualitative adjectives, 

10 A decrease in the number of errors per word 

Other age diffeiences found that showed increases with age 
were, 

11, Fewer exclamatory and imperative sentences. 

12 More questions, answers, and criticism 

13. A decrease from 40 to 26 in the coefficient of egocentrism 
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14 A higher propoition of conversation not connected with the 
immediate situation 

15, A smaller propoition of nouns, interjections, and adverbs 

16 A larger proportion of adjectives, connectives, and pronouns 

17 Increased pioportion of personal and indefinite pronouns 
paralleling a decreased proportion of demonstrative pronouns 

18 Increased use of pluials and posscsslvcs of nouns and of 
comparison of adveibs and adjectives 

19. Many of the age differences were very small or ceased after 
four years 

20. The correlation of chronological age with error-mdex was 
non-lmear, being ,68; T/yj, 75, 

21. The correlation of chronological age with sentence length 
was 7ldi 024, and with mental age and ptoportion of questions 
held constant, ,29±.043, that of chronological age with proportion 
of questions 40± 040, but only 03± 048 when mental age and 
sentence lengths were held constant, 

Stiuaiion In situation A the child was alone with adults, in 
situation C he was at play with other preschool children. In situa¬ 
tion A, the child used 

1 Longer sentences. 

2 More questions, more complex and compound and fewer im¬ 
perative sentences 

The first of the above differences was the only one that was 
statistically significant 

Sex Differe7ices Sex differences found were not great but 

1 At two years, the girls^ sentences were significantly longer than 
the boysh 

2 Except at five years, the girls’ sentences averaged slightly 
longer than did the boys’ sentences 

3, Differences as to kind of sentences were in no case nor at 
any age significant but at two years the gills asked more questions, 
used more impel atives in situation C, less in situation A and more 
complex and compound sentences in both situations. 

4 Fewer errors were made by girls at two years of age. 

Mental Age The correlation of mental age with sentence length 
and error index and percentage of questions was higher than that of 
chronological age with any of these criteria 
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1. The con elation of mental age with sentence length, ques¬ 
tions and chronological age held constant, was 39±:,040, with 
questions—sentence length and CA, constant—it w^s .05^ 048, 

2. The correlation of mental age and error index was nonJmear; 

was ^74 and jjyj, was 79, 

Social Classes The children were divided roughly into three 
social classes 

I, The most mnifced difterence was in sentence length, the 
higher classes using longer sentences, 

2 The higher classes also asked more questions and made fewer 
errors. 

Ordei of Birth, When first- and later-born children were paired 
on the basis of chionological and mental ages and social class, the 
sentence length favored veiy slightly the later-bora child if all ages 
were considered but the first-born if only the younger pairs were 
considered. 

Vocabulary, Sentence length and vocabulary correlated 77±.03 
in situation C, or .88:h,02, if the longest sentences were excluded; 
and ,78±.0S in situation A. 

CoNCLU^tONS 

1. The most useful criteria of improvement in speech were 
found to be the average number of words per sentence and the error 
index or average number of errors per word 

2i Improvement is shown in many ways as related to chronologi¬ 
cal age but mental age is a more important factor in improvement. 

3. Sex differences are very slight except at two years where girls 
excel boys, 

4 Association with adults tends to improve speech more than 
association with other children 

5 Children of the higher social classes are more precocious 
in language development than are those of less-favored classes. 

6 Order of birth has very slight it any influence 

7. Sentence length is indicative of sixe of vocabulary. 
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UNE tTVDE DE QUELQUES FACTEURS QXJI INFLUENCENT LE 
DfiVELOPPEMENT DE LA PHRASE CHEZ LES ENFANTS 
DE L’AGE PR15SCOLAIRE 

(R68um6) 

Cette enquete est une 6tiide du devcloppement dc la phrase et des facteiirs 
qui infliiencent ce d6veloppement selon I’analysc de 305 notations mot pour 
mot de la conversation de 220 enfants ag6s de dix-huit h. soixante-douze 
mois 

On a constatd que les entires les plus utiles du perfectionnement de la 
parole sent te nombre moyen de mots dans chaque phrase et I’lndice des 
erreurs ou le nombre moyen d’erreurs dons chaque mot D’autres diffei- 
enccs corrdleea avee I’age aont Ic plus grand emploi des phrases compoa^cs 
et complexes et des phrases n6gativea, le plus grand emploi des formes 
conjugu^ea des vcrbes, des noms abstraits, dc Particle d6fini et des adjectifs 
et de plus de questions comme I'enfant devient plus ilge, accompagn6es d’un 
d^croit dll monologue, des phrases qui nomment seulement, de la r^p^tition, 
et des adverbes dc position et de mode en proportion des aiitrcs 

Bien que le perfectionnement ait une relation avec I’age chronologique, 
I'age mental est un plus grand facteur du peifectionnement Les Hlles ant 
sup6rieurea aux gargons i la plupart dea figea ctudi^s mais la difference 
a et6 petite sauf ^ T^ge de deux aiis 

On a 6tudic deux situations quand I’enfant a ete sciil avec des adulccs 
et quand il a jou6 avec d’autres enfants de I’age piescolaire Dans la 
premiere situation il se sert de plus longues phinses et pose phis dc ques¬ 
tions II paraitrait que I’association avec les adiiltea tend h pcifectionner 
la parole plus que I’association avec d’aiitres enfants 
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Lc? enfants des classes sociales les plus ^levees sont pl'ua pr^coces dans Ic 
developpcinent de h parole qae ceux des classes mom elev^cs L’ordie dc 
naiasnnce a tr^s peu d'mfluence ou nulle mliiience La longueur de In 
phrase indique la grandeur du yocabulairc 

Smith 


CINE UNTERSUCHQNG EINIGER FAKTOREN, WELCHE DIE ENT- 
WICKLUNG DES SATZES BEI VORSCHULPFLICHTIGEN 
kindern beeinflussen 

(Referat) 

Dieae Arbeit 2 ielt darauf bin, die Entwickliing des Sntzes und die 
Faktoren %\\ untcisycKen, di<i solcht Entv/icklung becinllMSsen, di£ durch cme 
Analyse von 305 wortlichen Protokollen der Gesprache von 220 Kmdern im 
Aker von achtzchn bia zw-eiundsiebzig Monnten gewonnen wurden 
Die braiichbarstcn Kuterien der Vervollkomnnung der Sprache steHten 
sich als die Durchschnlttszalil der Worter pro Satz und der Felilcnndex 
Oder Durchschnutszahl der Fchlcr pro wort hcraus Andere Unterschiede, 
die mit d^m Akei korreliert waren, warden durch den Gebrauch von 
zusammengeaetzten und verwickeUen Satzen und von verneincnden Satzqn, 
den grosseren Gebraucli von Abwandiungsfornien der Verben, von ab- 
atrakten Substantivcn, dem bestimmten Artikel und Adjektiven und mehr 
Fiagcn, wie das Kmd alter wird, zusammen mit einer Abnahme des 
Monologea, von Satzen, die bloss etwas nennen, von Wiederholungen 
und von Adveiben von Platz und Zeit und von niodEilen Adverben im 
VerMltnls zu andeten vermehrt* 

Obglcicli die Veryollkommung oich auf chronologisches Alter bezieht) ist 
daa geislig6 Alter mehr eiit Faktot der VcrvollkomrquHg Madchen waren 
den Knaben bel fast alien Ahern, die untcraucht wurden, uberleggn, aber 
der Unterschied war klern ausscr dem Alter von zwei Jahren 
Zvfti Siluationen wurden untersucht; wenn das Kind aliein iint Erwach- 
atnen zusammen war und wenn ca mit anderen vorschulpfliclitigen Kmdern 
spielte In der ersten Situation gebraucht es langere Satze imd stellt inebr 
Fragen Ea scheint, dass der Verkchr mit Erwachsenen die Sprachc rnehr 
zu vervollkommeii neigt als beim Verkehr mit aqderen Kmdern 
Kinder auj koheren sozialeti Gruppen sir\d frdhreifer m der Spracben- 
entwlcklung al^ die aus den weniger gunstigen Klassem Die Reihenfolge 
der Geburt h^t sehr wenig Einfluss, wenn uberhaupt einen Einfliiss, Die 
Lange der Satze ist bedeutend fur den Umfang deg Wortachatsjes 


Smith 



INFLUENCE OF KNOWLEDGE AND INSTRUCTIONS 
ON MAZE PERFORMANCE* 

From the Department of Psycholoffyt University of IVisconsin 
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I Problem 

Seveial maze investigations have attacked the problem of methods 
used in learning. In these we often see a note among the various 
controls that the subjects had never before learned a maze> that they 
were given no Inst ructions, and that everything was so arranged 
that they started learning from as near to a zero point as possible 

Supposedly, learning investigations are designed to shed light 
on some aspect of efficiency or to help solve some theoietical ques¬ 
tion, either for present or possible future application, direct or in¬ 
direct. Unless we assume that learning studies are done merely 
for the sake of pure science, maze research is in a rather peculiar 
position Ordinarily learning is not earned on blindly, without 
knowledge, and once only We write English compositions for 
years, we study mathematics of various types all the way through 
school, and we spend years on foreign languages. Improved methods 
carried on from the outset should assist performance all along. 

Applied strictly to maze learning, our present problem is how 
performance would be altered if the subjects knew just what they 
were up against, understood the idea of the maze, and were told 
what methods of learning had been proved to be most efficient. 
The writer in two previous studies (1, 2) has demonstrated that 
a verbal or counting method is by far the most efficient means of 
learning the pattern according to all scores* trials to learn, errors, 
time consumed, and retention value. The motor or kinacbthetic 
method is very inefficient in all these A visual method seems to be 
intermediate in value, although the variability is so high that it 
would seem as if some special ability were necessary to use this 
procedure at all. 

•Accepted for pubUcation by Carl Murchison of the Editorial Board apd 
received in the Editorinl Office, July 30, 1934- 
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II Technique 

In conducting a course m Experimental Psychology, the writer 
was usually very careful to avoid detailed discussion of maze learn¬ 
ing until after the class had done an experiment on this topic 
However, during one semester it was decided to study the effects of 
full information upon speed of learning As learning was a regular 
major topic, mazes were featured to a considerable extent. While 
various types of learning apparatus were being discussed, a whole 
hour was devoted to maze patterns of various designs In fact, 
mazes of both styles used in this investigation wete displayed to the 
class Different patterns were shown, however, so there could 
have been no learning of the correct sequence of turns. 

Next, siK to eight hours were occupied m discussing points of 
efficiency of learning—mostly the usual Educational Psychology 
problems, One whole hour in this series was used to discuss the 
results of tlie wnter’s previous study (1). Statistics were pre¬ 
sented and the results evaluated completely Nothing at all was 
held back. 

The result was that when the class was put through the experi¬ 
ment, a few days after the lecture on the subject, no formal instruc¬ 
tions weie necessary The subjects were blindfolded and started 
learning immediately; the only information necessary was to tell 
whether the U or X pattern was being presented. They were not 
ordered, or even advised, to use the verbal method or to avoid the 
motor method, since we did not wish to carry the instructions this 
far, but rather wished to see how much profit each subject had 
derived from the lecture. 

The usual technique, as described in previous articles, was fol¬ 
lowed The criterion was three successive errorless trials, or three 
out of four* After learning had been completed, they were questioned 
as to how they had gone about their learning task. 

The results of tins test are compared with data obtained at 
Stanford University, and included in the previous report. This 
group shall be referred to as the control or uninstructed group. Com¬ 
paring students from two universities may introduce an additional 
variable, especially since Stanford has somewhat more stringent 
entrance requirements than Wisconsin. But maze learning lias been 
found to be so slightly correlated with intelligence that minor group 
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differences should amouht to little, if any. The writer might also 
comment that he had used the maze as a routine experiment for 
classes for three previous years, and had observed no leal differences 
between the Wisconsin students and those at Stanford. 

The experimental or instructed groups contained 25 and 24, for 
the U and X niazes, while in the control groups, 20 learned each 
pattern 

III Apparatus 

Two mazes were used, both having the same sequence of turns 
One was built in the U style, first described by Warden (4)» The 
other was in the Miles X pattern (3). In this latter, the sequence 
was the same, but the X or Diamond const! uction brought the sub¬ 
ject back to the median line of the maze after each turn, so direc¬ 
tion orientation was minimized Such a pattern seems to handicap 
decidedly the kinaesthetic method, and predisposes a person to count 
the turns more than does the U or other design. This was seen 
both in our previous study and in the results of the present investi¬ 
gation. It was for this reason that we used two varieties of mazes 

IV. Results 

There are several trends apparent m the results. 

1. By all counts, the mstiucted group learned with decidedly 
greater speed than the group which started with no information. 
Every subject, however, did not profit equally- The gains which 
appeared in the averages were caused almost entirely by those who 
started to apply the recommended procedure right from the outset, 
On the other hand, a good many of the subjects were either careless 
or lacking m insight and did no better than if they had started 
learning in an entirely naive state Statistical evidence of this is 
afforded by the discrepancies between the mean and median scores, 
in errors and time, especially on the X maze. One recognizes that 
this means that most subjects did better, but that some did so poorly 
that the means were higher than the medians, which latter score 
ignores a few extreme cases Also, a number of the instructed 
subjects learned the patterns m only a very few trials in addition to 
the three perfect, while only occasionally does an uninstructed sub¬ 
ject learn with such great rapidity. 
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I'ABLE 1 


Mean Scores 




Instructed 

Uninstructed 


U 

X 

U 

X-maze 

Trials 

12 2 

13 5 

167 

161 

Errors 

21 9 

28 0 

38 7 

36 6 

Time (sec) 


526 9 

526 

530 



TABLE 2 





Median Scores 




In^jtnicteil 

Uninstrweted 



U 

X 

U 

X^maze 

Trials 

12 

85 

17 

12 

Errors 

17 

13 

22 5 

23 5 

Time 

352 

262 

467 

381 


TABLE 3 

PERCENTAGES OF St/BJECTS USING VARIOUS MCTUODS OF LEARNING 



Instructed 

U X 

Uninstructed 
U X 

Count (oi verbal) 


60 

40 

52 

Count and motor 

8 


5 

S 

Count motor secondary 

20 

20 

25 

20 

Motor 

4 

12 

30 

10 

Motor count secondary 

12 






4 




2. When the results are analyzed according to methods used 
by the subjects in learning, we find a bi^modal distribution in the 
scores, In the uninstructed group, there was considerable over¬ 
lapping between individuals who used a counting procedure and 
those who used a motor or mixed attack Among the instructed 
subjects, all the motor learners aic at the bottom, and we see that 
almost all of those who learned m better than median time used 
the verbal method. 

3. The proportion of those who used the counting method was 
somewhat greater in the instructed group, and this method also was 
put into operation at an earliei stage in the learning process, The 
naive group, those who learned by purely verbal methods, usually 
wasted a few trials before application of a systematic procedure, 
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wlule many of the experimental group started to count on their 
first trial. This is shown by the fact that just ten per cent of the 
control gioup leained in fewer than ten trials, while somewhat more 
than lialf of the instiuctcd group took nine oi fewer attempts to 
master the pattern 

4 This earliet oiientation and application of systematic learn¬ 
ing IS aUo m the learning cuives. The error averages for the 
first five trials for the foui groups were as shown m Table 4 

TABI^E + 


Error Averages for First Fivp Trials 



Instructed 

Umnstnictcd 


U 

X 

U 

X 

1 

45 

45 

5 0 

5,1 

2 

28 

2 3 

4 1 

3 8 

3 

24 

1 6 

3 5 

2 9 


19 

1 7 

3 0 

2 6 

5 

1.8 

1 5 

22 

2 1 


The very lapid drop following the fiist tnal shows an immediate 
orientation to the problem Naturally the first trials would produce 
chance proportions under any circumstances, unless the instructions 
had included the exact pathways as well as general methods of pro¬ 
cedure and comprehensive information about the maze situation m 
general Most subjects in the unmstiucted group show no im- 
piovement foi a number of tiialsj the figuies do come down, but this 
slight initial drop is due to a few subjects making lapid improvement, 
not to the majority of the gioup, as is the case with the instructed 
gioup, 

5 Relations with intelligence. Practically all oui subjects had 
taken the Ameiican Council Test at the time of University entrance, 
so their peicentile scoies could be compaied with maze peiformanccs. 
The coirelations with total time consumed in learning, which score 
has been shown (1) to furnish the highest correlations with intelli¬ 
gence, were -|- 15 and -|- 24 for the U and X mazes respectively 
Tliese compate with -j- 43 and -|- 63 foi the same mazes when the 
subjects weie not instiuctcd as to the best proccduies foi learning. 

Inspection of the scattei diagiams and of individuals’ cases leveals 
two facts. Fust, the lowcied correlations would suggest that instruc- 
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tion makes tlie gioups become more homogeneous in performance 
than when each subject is allowed to discover his own way of 
learnings Second, it appears that the brighter individuals did not 
seem to have profited any mote from the class lecture than did those 
lowei* in the distribution In fact it may have been that the poorer 
students actually gained mote, especially Inasmuch as the more 
rapid learners do not have such great possibility for improvement 
This observation is of particular interest with respect to one defini¬ 
tion of intelligence) namely that it involves the capacity to profit from 
experience It is impossible, however, to prove such a theory, as 
speed of learning has always correlated so poorly with other factors 
that one could not attempt to predict with what speed any individual 
might have learned without the instructions 

If the writer miglit be permitted one observation, which may be 
open to criticism, he may point out that certain personality traits 
went much more closely with ma^e performance than did abstract 
ability. In a rather small laboratory class, which is conducted 
throughout a whole school year, the instructor gets to know the 
students very well personally. He observed that those who did 
well in maze learning were those who were careful, regular, and 
cooperative, while most of those who did poorly could be classed as 
careless and lackadaisical about the regular class work, regardless of 
true ability. This might suggest that those who are not of the high¬ 
est ability might do very creditably in their daily work with the use 
of efficient methods. 
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l'Influence des connaissances et des instructions sur 

LE RENDEMENT DANS LE LABYRINTHE 
(Resume) 

La plupart dfis experiences sur TappientisaagG, surtout celleg aur I'ap- 
prentiasage du hbynnthe, ont commence quand le sujet n’a posaedi presque 
nulles connaiasancea de la tache ni de 1‘apparcil, On lui fait decouvnr 
sa propie methode de resolution selon la m6thode easai-eireur 
Dana dea aitides anterieurs Vautcur a montre que la methodc verbale 
ou mdthode de compter est de beaucoiip la plus efficace, tandis que l^attaquc 
motrice ou kmcstb^sique et de tres peu dc valour. On a donn6 i une 
classe d'environ cinquante etudiants des instructions tr^s complfetes aur 
lea mcilleurea m^thodes de Papprentissage, ct on leur a expliqu^ rapporeil 
aussi en grand detail On compare les r^sultats h ceux d'un groupc de 
controle, qui a appris de la maniire ordinaire sans instructions Le groupe 
mstruit n appna beaucoup plus rapidcment dans lea 6prcuves, le temps, et 
les erreurs Beaucoup plus ont employ^ la methode verbale, bien qu'on 
ne leur ait pas dit absolument dc le fane It n'y a eu aucune relation 
entre hntelligence et le piofit tir^ renseignements donnes dans le cas d'un 
individu 

Husdand 


DER EINFLUSS DER AUSKUNFT UND DER VORSCHRIFTEN AUF 
DIE LEISTUNG IM LABYRINTH 

(Referat) 

Die meisten Verauche dber das Lernen, besonders beim Labynnthlernen, 
Sind davon ausgegangen, dass die Versuchsperson im Besitz keiner Aua- 
kunft liber die Aufgabe oder den Apparat ist. Sie muss ihre eigne Methode 
zur Losung durch Versuch und Irrtum entdecken 
In vorangehenden Abhandlungcn hat dcr Autor gezeigt, dass die Verbat- 
oder Znhlmethodc bei weitem dje wirksnmste Ist, wahrend die Motor- oder 
kmasthetische Methode sohr schlecht ist Eine Gruppe von ungefdhr funzig 
Studenten erhielte sehr vollstnndige Vorschnften iiber die beste Methode zum 
Lernen, und auch uber den Apparat in alien Einzelheiten Die Ergcbnisse 
warden mit eincr Kontrollgruppe vcrglichen, die auf die gevyohnlichc 
Weise und ohne Aiiskunft Lernte Die belehrte Gruppe lerntc welt 
schneller bezuglich Proben, Zeit, und Irrttimer, Viele gebrauchten die 
Verbalmethode, obgleich sie ihnen nicht ausdrucklich vorgeschrieben war 
Es gab kein Vcrhnltnis zwischen Intclligenz und dem Sachverhalt, ob das 
Individuum Nutzen bus der Auskunft gezogen hat. 


HusdAmd 
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TWO OPERATIVE PROCEDURES FOR ELIMINATING HEARING 

IN THE RAT 

C. W Brown, M E Foldesy, and F M. Henry 

In an attempt to study the aensory cues involved iti the relearning of a 
maze by mts, it became ‘ desirable to prevent by surgical procedures the 
possible utilization of cues from several modalities of sense. The re¬ 
sults from studies in which control of sensory stimulation has been attempted 
by changes in the external maze environment have left the issues in a con¬ 
troversial state Several possible reasons may be offered to explain this 
state of off air B, not the least eigniftcant being the fact that it is extremely 
difficult through anthropomorphic Buppoaitions to know with certamty when 
a given type of sensory cue is not systematically affecting the rat. With 
adetiunte post mortem checks the surgical method docs offer a means for 
entirely eliminating the effects of several types of sensory stimulation, 
Previous studies have indicated that auditory cues arc not essential to 
the learning or relearning of the maze. To the writers^ knowledge^ how¬ 
ever, no experiment has been reported in which total and permanent deaf¬ 
ness has been produced. Moat investigators, following the lead of Watson 
(3), have been content to dislodge the ear bones by probing, then to plug 
up the middle ear with gum, wax, parnffan, or some other substance and 
await results With the passage of time, from four to seven days, the rats* 
hearing has returned and the experimenter has been forced to qualify his 
discussion with the statement that the animals were only partially deaf 
It 19 very difficult to immobilize the membranes of the middle ear by the 
inffltration of a substance m liquid form which becomes solid upon cooling 
to the temperature of this region, the initial temperature of the substance 
being kept within the range which will not be too destructive of the tis¬ 
sues^ In order to get to the oval window the infiltrate must not only be 
fluid but must not cool too quickly upon contact with the tissues of the 
middle car. Because of the relatively inaccessible position of the oval 
window, and because of the difficulty of expelling all the air from the region 
about the stapes, it is almost impossible to get the substance into intimate 
contact with the membrane before it ia cooled Even after the infiltiate 

'Hughson 3nd Crowe (1) found a reduction in the Wcv'cr-Bray effect 
for tones of low frequency from fixation or division of the ossicular chain, 
and an even greater decrease in the intensity of the effect from puncture 
of the round window. However, it is doubtful whether the experimenters 
separated the Wever-Bray effect from the action currents arising in the 
cochlea. (See Kteezer, 2) 
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has been succesafiilly introduced and allowed to harden, it is still subject 
to dialodgemcnt from the membrane by the movements of the head and 
especially the ears of the animal and from fluid exudates resulting from 
tissue irritation Consequent movement of the solid mass is probably the 
cause of the return of hearing after an apparently successful operation has 
been performed. 

There are three methods for successfully eliminating auditory sensations; 
(fl) severance of the auditory nerve, (A) destruction of the cochlea, and (c) 
prevention of the normal movements of the fluids m the cochlea The first 
method cannot be executed with sufficient success in the rnt to merit its use 

Method b, destruction of the cochlcn, is not a difficult operation This 
organ is located in the inner ear just caudal and dorsal to the lumen of 
the external auditory meatus By introducing a straight probe at an 
angle slightly upward and backward of the meatus it is possible to break 
through the large part of the bony labyrinth and disrupt the basilar mem¬ 
brane and Its associated stiuctures Manipulating the probe in the middle 
ear, of course, destroys the relation of the three ear bones Complete dcaf^ 
nesa is not produced unless a sufficient amount of the cochlear contents is 
disturbed to put out of function the entire length of the basilar membrane 
This is best accomplished by destroying a considerable portion of the base 
of the cochlea, thus making the opening into the bone large enough to allow 
the fluid contents to dram into the middle ear 

Using the foregoing method we have been able to produce deafness in 
rata for five tones varying in pitch from 3000 to 5000 cycles with intensities 
between seventy and eighty decibels above the human threshold, for sounds 
emitted by an ordinary buzzer, and for noises produced by the rattling of 
stiff paper. The familiar pinna reflex to sound was used as the criterion 
for hearing^ It is a well-known fact that a rat which appears to possess 
normal hearing will usually respond with a twitch of the ear to various 
kinds of sounds® In a preliminary test before the operation the auditory 
acuity of each rat was tested for different sounds Every rat gave the pinna 
reflex to all sounds Individual differences in acuity were noted After 
recovery from the operation systematic tests were made over a period of 
three weeks and a final test at the end of two months Complete deafness 
for all sounds used was produced by this method Post mortem examination 
of three rats, which were saciificed at the end of three weeks, revealed 
that each cochlea was about two-thirds demolished. The stapes was 

®An investigation by Henry and Foldesy is now m progress to determine 
the validity of the pinna reflex as an index of auditory acuity in the rat 

®Dispute has aiisen as to whether rats react to pure tones In their 
experiment Henry and Foldesy definitely have piovcd that rats do respond 
to pure tones They have found the threshold foi the pinna reflex to be 
higher than the threshold foi other types of response 
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levered ^rom the incus and dislodged from its normal position The bony 
labyrinth around both the oval and round windows was destroyed. 

Two limitations of the method should be noted First, it is not always 
possible to tell just when, enough of the cochlea is destroyed* However, if 
upon recovery hearing returns, a second operation can be made without 
undue shock to the animal Secondly, during the actual probing of the bone 
there is a risk of piercing tlic dorsal root of the internal carotid artery 
which extends along the ventral edge of the labyrinth, thus causing hemor¬ 
rhage This does not prejudice the success of the operation and if the 
hemorrhage is checked properly will not aenoiisly influence the aniiunri 
chances to recover Temporary disturbances in equilibrium occaaionnlly 
ariae hut they disappear after a few hour^* 

In method C no mechanical destruction of the bony labyrinth is required 
The two membranous windows of the inner ear are rendered nonfunc¬ 
tional by introducing a solution of aiilphnnc acid into the middle ear The 
ueual procedure is to pierce the tympanic membrane and disrupt the ear 
bones by means of a probe inserted through the external auditory meatus, 
care being exercised not to rupture the carotid artery A 10 per cent 
solution of the acid is then introduced by means of a hypodermic syringe 
The needle is inserted at a slightly backward and upward angle and 
allowed to contact the bony labyrinth befoie the acid is discharged. Under 
these conditions the acid is released at a point m close proximity to the 
tvro membrniiEs The acid is left in the middle ear for from three to 
three and onc-Kalf nmiutea at which time pledgets of cotton are introduced 
to absorb it The middle ear is then irrigated a number of times with 
sodium bicarbonate to neutralize any remaining trace of acid 
A group of rats were opernted upon in the manner just described, after 
tests of their acuity for both tocica and noises had been made Recovery 
from the operation was immediate in all cases Systematic tests over a 
period of two weeks and a final test at the end of two months revealed a 
complete deafness to all the sounds used Tvro annuals were sacrificed after 
SIX weeks and an examination made of the inner eat In each case the 
bony labyrinth of the cochlea was undisturbed. The stapes was still fas¬ 
tened to the oval window, considerable force being required to detach 
it When viewed under magnihcntion the membrane of the round window 
was seen to be loosely stretched across the opening, Forced movements of 
tho atapea by means of a probe indicated that the oval membrane no 
longer manifested the tension and elasticity that is characteristic of it 
when examined under non-acid conditions. Puncture of both windows 
resulted in an exudation of a vUenus syrupy fluid, probably the perilymph 
This would indicate that the confents of the cochlea had not been seriously 
disturbed * 


'Two rats operated on by method C showed vestibular disturbances about 
three weeks after the operation apparently as a result of infection* 
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Thi9 third method is to be recommended as superior to the procedure 
requiring the destruction of the cochlea on two counts: the frequency of 
hemorrhage and disturbances in equilibration is not aa high, and the sub¬ 
sequent aliock cfFccta seem to be considerably less. In this operation cer¬ 
tain precautions should be exercised The car should be thoroughly irri¬ 
gated with an antiseptic solution, such as hexyl-resorcinol, before probing 
and after the neutralization Further precaution against the development 
of infection should be taken during the recovery period In no instance 
should a solution be introduced into the middle ear under pressure. 
Under such conditions the fluid is forced through the ciiatachian tube to 
the nasopharynx, from which it may enter the nasal passages, irritating 
the mucous membrane, the trachea and a'jsociated structures with the pos¬ 
sibility of the development of aspiration pneumonia* This danger is 
materially lessened if between solutions pledgets of cotton are introduced 
into the middle car to absorb any liquid present This step should always 
precede the introduction of the acid as it decreases the chances that the 
acid will be prevented from contacting the membranes becauae of the pres¬ 
ence of the antiseptic 

As no incisions in the external ear are required, either of the methods 
herein described is faster than the former method of infiltration of paraffin. 
Fifteen minutes is sufficient for a double operation on one animal Much 
of this time 19 spent in making the concha and external meatus aseptic 
Because of th(i rat’s susceptibility to infections of the inner ear, precautions 
of this sort are amply repaid To date, two mortalities have occurred ih 
forty rats subjected to operations in both ears They resulted from m- 
flammation of the mucous membrane and trachea following the entrance of 
the acid into the nasopharynx 
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PROFESSOR I S VYGOTSKY (1896-1934-) 

A R Luria 

The scientific world of the Soviet Union has lately lost one of its bTilliam 
men. Ptofeasoc L, S Vygotsky, the moat prominent soviet psychologist, died 
of tubercular complications on June 11, 1934, at the age of 3S 

Professor Vygotsky held a very high place among soviet psychologista 
Working in the field of psychology, paedology, defectology, and in the 
cUnicSj he gamed a leading position in all those fields, having shown him¬ 
self as an innovator and having created a new school with a large number 
of followers alt over the country In his early yeais in Gomel (hts native 
town) and afterwords in Moscow Vygotsky devoted himself to the study of 
psychology He realised that the present state of psychology allowed no 
satisfactory scientific explanation of human personality and those complex 
regularities of the life of the human brain which are specific human qual¬ 
ities The subject of lus work, therefore, was the creation of the psychology 
of man, the science of the complex laws of the human psyche In his early 
works Vygotsky laid stress upon the fact that psychology waa in a critical 
state, having been divided into two isolated branches. One of those branches 
approached human psychology from the naturalistic point of view and, 
having applied physiological methods, was in a position to explain only the 
moat simple phenomena, leaving the more complex features of human con¬ 
sciousness without any scientific explanation On the other hand, idealistic 
p8>choIogy, studying those complex forms of human consciousness considered 
them to be the product of the spirit and, refraining from any explanations, 
excluded psychology from the field of natural sciences, 

Professor Vygotsky aimed at explaining historically the developing of 
consciousness and the origin of the most complex elements of the human 
psyche, thus turning psychology into a science which would be able to 
explain the highest human functions In order to explain scientifically the 
origin and functions of the complex forms of human consciousness, Vygotsky 
began to study its development, and modern science is indebted to him 
for bis work on the genesis of the psychological functions of the child. He 
established that the determining factor m the psychological development of 
the child and in the creaticyn of the complex mechantsms of the psyche ia 
the social development of the child His experiments led him to the con¬ 
clusion that the child during his educational period and in a real contact 
with the world of adults acquires not only new habits, but that ne<w niech- 
anums are formed which are social by their nature and arc the forms of 
relation between the child and the adult iwhtch become, during the time 
of the denvelopment of the child, its own forms of behavior, mechanisms of 
the organization of the psychological process. In a number of papers on 
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hia e^penincnta, which have now become classical m Russian paychology, 
he described some of those mechanisms, social by jiature and indirect by 
their structure. He showed that the development of the psychological func¬ 
tions of the child is bound up with a deep change in the mind, with the 
development of new and intricate relations between the psychical functions, 
and with the genesis of ?ietiv fu7icUonal systems In the light of that theory' 
Vygotsky analysed the origin of such complex psychological functions as 
logical memory, active attention, will, speech, thought, and character, being 
tho first psychologist to introduce the historical method in the experimental 
study of these important problems of human activity 
Professor Vygotsky’s attention was dinwii by the fact that speech plays 
the most important role in the development of complex behavior, it is speech 
that allows the creation of new functions, connected by their meanings 
His furthei work was devoted to the study of the development of the meatt-^ 
xng of speech He proved that the ineamug of a voord does not remat7i 
eonsiani with the child and that, in connection with the development of the 
meaning of speech, the correlation of the physical processes are developed 
and new psychical functions are formed, which are the specific features of 
the mind of man Having begun with the development of the mental func¬ 
tions, Vygotsky worked out his theory about the meaningful construction of 
human consciousness, taken as the product of the historical development of 
the menial functions The work of Professor Vygotsky was not confined 
only to purely theoretical problems His researches exercised considerable 
influence upon the practical application of psychology The weakness of 
classical psychology lies in the fact that it did not influence the practical 
sphere of life The outstanding problems of pedagogics and medicine re¬ 
ceived little help from either physiological psychology or idealistic (geists^ 
wissenschaftltche) psychology Vygotsky was able to approach scientifically 
the burning problems of every-day life. He carried out a number of re¬ 
searches which are of great pedagogical importance His associates showed 
hovo the children understand the ideas they get at school, hons) the develop¬ 
ment of the child affects tis training and ts stimulated by the training HU 
laboratory work allowed him to predict the deveiopniefit of the child and 
to define its scope The work which he carried out in the Institute of Ex¬ 
perimental Defectology in Moscow showed how the study of the development 
of the mental process could be laid as a foundation foi the organization of 
the diagnostic and educational work with the child 

His contributions to the psychiatric and nervous clinics have been very 
original He has shown that the study of the disintegration of the com¬ 
plex psychical functions could play an important role in the understanding 
of the mechanisms of nervous and mental diseases In his work on the 
psychology of schizophrenia and aphasia which he earned out in the In- 
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atitute of Experimental Medicine he gave brilliant examples of the paycho- 
logtcal solution of clinical tiroblema Ills posthumous paper to the 
Paychoneiirological Congress ileals with the problem of locahn/ition of the 
mental fund ions w the cortesc 

Wc have lost a scholar who has defined the path for the development of 
soviet psychology, paedology, and dcfcctology. Hia pupils are now working 
in different laboratories of Moact>w, Leningrad, and Kharkov, He has left 
a considerable number of books among which Paedology of school age. 
Paedology of ihe youth and Thought and speech ate the moat important 
Hi 9 important philosophical work The theoty of affects by Spwoza — 
Prolegosneua to the psychology of man, which aums Up hia activity m the 
field of psychology, is yet to be published. 

We have lost a man who has been closely connected with soviet public 
life and whose manifold activities have defined to n considerable extent 
the ways by which scientific work will be carried on at schools and subsid- 
ary institutions 

We have lose a man whose great intellect and personal charm will be 
ever remembered by those who happened to come in contact with him 

Important Works of Vygotsky 

1 Pedagogical psychology (Russian) Moscow, 1926, 

2 Paedology of school age (Russian) Moscow^ 1928, 

3 Paedology of the juvenile (Russian) Moscow, 1931 

4. The principles of paedology (Lectures in Russian) Moscow, 1934, 

5 Thought and speech (Russian) Moscow, 1934 

6. Tile meaning of the present psychological crisis (In print). 

7 Spinoza and his theory of affection—^Prolegonietia to the paycholoEV 
of man (In print) 

8 The problem of the cultural development of the child* J GeneU 
Psychol,, 1930 

9 Thought in schizophrenia* /Irch Neur. Psychiai, 1934 
Moscow University 

Moscovo, USSR, 

SOCIAL STATUS AND VOCABULARY* 

Noel B Cuff 
I Introduction 

There are numerous indications m the relevant Hcerature that a marked 
relationship exists between the eocial status of the family and the child^i 
vocabulary development Degerando. for example, as early as 1847, con- 

•Read at the twenty-first Annual Meeting of the Kentucky Academy of 
Science, Berea, Kentucky, 1934. 
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eluded that the child of the rich understands more words than the child 
of the poor Lombroso also reported that fifty children of well-to-do 
families had much laiger vocabularies than one hundred children fiom 
poor families^ Recent experimental studies have led likewise to such con¬ 
clusions as these (1) There is a cyclical relationship between the periods 
of rapid increase in vocabulary and the widening of the child’s experience 
(2) Children of the upper class are about eight months ahead of children 
of the pioletanat m language development (3) Children of well-to-do 
and educated families exceed those of the poor both in the precocity with 
which they interpret woids and in the exactness reached in the proportion 
of 2 1 (4) Environmental factois correlate consistently higher with the 

results of vocabulaiy tests than with intelligence test results 
In view of such critical oi uncritical conclusions, we have tiied fiom 
brief explorations to determine* first, whethci significsint positive relation¬ 
ships exist between vocabulary development and social status and, second, 
whether some social vectors are better indexes to vocabulaiy development 
than ate othcis. 


II Investigation 

The method of study m this investigation involved the securing of the 
following data for 258 children, recruited from giades four to twelve of 
the Eastern Kentucky State Teachers College, Training School First, an 
attempt was made to secure measures of social status by asking the children 
to answer the questions that are included m Table 2, and by using a 
scoring technique similar to that used by Sima Then an effort was made 
to deteimine active or fice association vocabularies by furnishing the chiU 
dren with prepared blanks and by giving them these instructions. 

Now I want to see how many different wo ids you can wiite 
in 15 minutes When I say GO, you must begin and write 
the woids as fast as you can, and remember that just any woid 
will do, like clouds, dog, chair, happy and so on But you 
must not count or wiite sentences. Ready GO 

At the end of 5 minutes and at the end of 10 minutes tlie children also were 
told 

STOP, skip one row, GO 

The scores were the number of different words written by a given child 
during the allotted cumulative intervals—namely 5, 10, and IS minutes 
Tabic 1 shows the correlation between social status and free association 
vocabulary scoies for the respective grades It is obvious the correlation 
shown m Table 1 for social status and the number of words written in an 
interval of 5 minutes by fourth grade children is 21 Likewise it is ap¬ 
parent that the median of the r’s for social status and the active 5-mmute 
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TABLli 1 

Correlations between Social Status and Free AssociAnoN Vocabulary 

S CORIES 


Vocabulary 

4 

5 

6 

7 

Social 

8 

status 

9 

10 

11 

12 

Med 

r 

5 minutes 

21 

,34 

28 

30 

01 

36 

38 

13 

30 

30 

10 minutes 

29 

31 

30 

42 

21 

28 

23 

32 

28 

29 

15 minutes 

32 

,33 

34 

.46 

.10 

27 

17 

29 

36 

32 


vocflbuianes of grades 4 to 12 inclusive la 30; nnd that the medians of the 
r*s for social status and the 10-minute and the IS-mmute vocabularica are 
respectively 29 and 32, 

While the 30 correlations »n Table 1 do not give a decisive answer to out 
categorical question, What is the relationship between social status and 
active vocabulary? they do focus a sidelight of definite suggestion upon the 
protlem S'tnce all of the correlations are positive the conclusion may be 
drawn that an affirmable relationship exists between social status and vo¬ 
cabulary But, on the other hand, the fact that the correlations are small 
makes it unwise to state unqualified generalizations The magnitude and 
reliability of the measures of relationship certainly do not justify drawing 
Uncritically the corollary that vocabulary is largely due to socinl status 
Tho correlations, with theif limitations, merely tend to show that a positive 
relationship exists between the two vaiUbles—social status and vocabulary 
The leauUa in Table Z are presented m an attempt to answer partially 
the question, What social vectors, if any, are the best indexes to vocabulary 
development? The findings presented in this table were derived by the 
following proceduteSv The social status question hats were examined to 
determine the percentage of the children in the upper and lower fourths 
on vocabulary scores fox grades four to twelve respectively who possessed 
each Item in the question list The diflference between the percentage of 
children in the high fourth on vocabulary and the low fourth on vocabulary 
in a given grade possessing each specific item was found The respective 
questions were then ranked for a given grade on the basis of these differ¬ 
ences. After the questions had been ranked for each of the nine grades, 
tUc ranks for the particular questions were combined and the sums of 
these ranks were then used to determine the ranks shown in Table 2 For 
example^ question I ranks 3 for grade four, 16 for grade five, 27 for grade 
aix, 17 for grade seven, 7 S for grade eight, and so on When these ranks 
are added and the question is ranked on the basis of the sum, it is evi¬ 
dent from Table 2 that the possession of a telephone ranks 22 in a hat 
of 29 questions, It is also apparciit from the ranks given in this table that 
question 9^Doea your mother regularly attend lectures ?—i 3 the best index to 
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TAHLE 2 

CoMi^ARATivb V'I ors 01 Social Vic'ioRii as [^^DIVLs cu AcTivr Vocarui ary 


No Question Rank 


1 Have \ovi a tcleplmric in yoiii home^ 22 

2 Is yom home heated bv n fmnact in the basement? 4 

3 Do you have a hathiooin that is ijsetl by yom family alone? 12 

4, Do you have a bank aLcouiit in voiir own name? 6 

5 Did yom father go to Lollcge? 14 

6 Did ’som mothci go lo college* 10 

7 Dul youi father go to high '•ehool? 16 

8 Did loiii mothei go to high school? 5 

9 Does von I niothei (oi llic lady of llu home m which you live) 

legiilailv attend any Icctuic couises of which von know? 1 

10 Do you have voiu own lootn iii which to stndvi* 26 

11 Do you take privnie k^sons in imisiL? 9 

12 Do you take piivate lessons in dancing? 7 

13 Does your iiiothei belong to any clubs oi organi/ations of which 

you know? 3 

14 Do yon belong to any organi/alions where you have to pav dues** 2 

15 Does voin family attend conceits? 12 

16 Whcie do you regularly spend y^oiir sinmners? 23 

17 How often do yon have dental woik done? 27 

18 How many seivants, such as a cook, a housekeeper, a chauffeur, 

or a maid, do you hn\ e in voui home^ 20 

19 Docs youi family own an auto which is not a tiiick? 17 

20 How many iiiagayints aic legiilaily taken m voui home? 20 

21 About how many hooks aie in your home? II 

22 How many rooms docs yom family occupy? 14 

How manv persons ocLupv these rooms? 

23 Write your fathci’s occupation on this line 

24 

2+ Is a daily newspaper icgiilaily taken in yom home? 8 

25 Does youi family own a piano? 29 

26 Does your family own a ladio? 28 

27 Does your family own a victrola? 25 

28 Do yon usually see at least one movie each wcek^ 18 

29 Do yon gcnciallv sec at least one mo-vic each month? 19 


vocabulaiy, that question Id—Do you belong to clubs?—-rnnks 2, that ques¬ 
tion 13 innks 3, that question 2 lanks 4, and so on The ranks m Table 2 
may suggest that lectures attended by mother, child’s clubs, mothci’s chibs, 
furnace, mother’s high school, bank account, dancing lessons, daily news¬ 
paper, music lessons, and mothci's college aie the ten social factors or 
vector quantities having most to do with detciniiniiig the size of one's 
active vocabulajy 

Eastern Kentucky State Te<tc/jers College 
Richmond, Kentucky 



APPARATUS 


AN ARRANGliMENT OF 1\PE FOR A 'IRN-KtY TYPFWRnER’ 
MaRII L II FORBLb 

The puipose oi the note is to ileseiibe an ananpfement ot t\pe for a 
ten-key typewi iter 

FioTit a tlnee-batik typcvviitcr two rows of keys weic lemoved and the 
shift keys weie operated by pedals connected with them by wucs as shown 
111 the photograph In the type-faces the follow mg substitutions vvcic made 

A S D r G H J K L foi q \v c 1 t v u i o p 
Z X C V B N M for 1 2 1 4 5 6 7 



FIGURE 1 


^Ihc witter acknowledges exaniinatidii of specihcaiions and photogiaplis 
by liei formei instructor, Waltei F Dearlioin, M D , Dncctor of the Psycho- 
cducational ClinJi- of Harvard Univeisity 
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FIOURi: 2 


8\< ]sh Place 
Camhiulqc, Mass 
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AN ARRANGEMENT OF ALPITABET-INSETS^ 

Marie L II Foriils 

T'he purpose of the note is to desciihc an arrangement of wooden JcUers 
and <itencils 

Wooden letters are piled threC'clcep in round boxes in t>pe-\\ritci order 
and a word-stencil of wood oi cardhoaid is placed opposite the center of 
the group of letters A cardboard shield is moved fiom left to right 
across the stencil as the filling of the Icttci-holes piogiesscs 



FIGURE 1 



FIGURE 2 


The writer acknowledges the examination of the photographs by her 
former instiiictor, Walter F Dcaiborn, MD, Duecten of the Psveho- 
Educational Clinic of Ilarvaid University 
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FIGURE 3 


AN ARRANGEMEN'r OF riUN'FlNG-CUBES WITH COMBINED 
INK-PAD AND T\ PE-CELL ERRATUM 

Mvru L II Forrfs 


An crroi wa^ made m the ‘icqueiiLC of the letters printed m the second 
half of the gioupings on page 437 of the article in this journal, volume 44, 
1934 The loirect sequence should be 


0 n h 1 d 
w } {) g h 


SV? Isit PInev 
Canjbifil/fi I Mass 


e t a 1 s 
1 n c m f 
V k j <1 X 
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C Murchison [Ed] W Ilnfitlbovk of Genctal Expenmevtal Psychology 

Worcester, Clark Univcimh Press, 193+ Fp xji+U25 

This volume n largely a levision of Thi* Fouftdanotjs of E\ppntft£}il{il 
Psychology published in 1929, and reviewed by the present wiitei in The 
Journal of General Psychology (1930, 3, 344) In levlsing the 1929 voliimo 
It was decided to publish tliict “handbooks” Ihe first of these, on Child 
Psychology, has already appeared This is the scLond, and the thud, which 
will complete the euterpnsej is to be A Handbook of Social Psychology 
The book before iis omits eight of the chapters m the first voUime, and 
IS divided m two parts called “Adjiistivt Processes” and “Receplive Pro- 
cesseb” There are now twenty chapters in place of the Fifteen which 
covered these topics m the tarliei book Thirteen of these are ic\isions of 
pievioii^ly published chaptcis wHtten by W J Cj07iei, T II Morgan, 
Alexnndei Forbes, W E Camion, Philip Baid, Cainey Lantlis, K S Lnsli- 
ley> Waltei S lUuUer, the late L T Tiolaiul, SeLig liccbt, II Eaiustei, and 
H Hajtndgc ‘^The Lahyrmthine and PosUual Mechanisms" by J G 
Diisser dc BarcnriB replaces the previous chapter entitled Space and the 
Non-auditory Labyrinth" by j Q Ilolsopple, and the chapter on "The 
Sense of Feeling” bv J P Nafe is now leplaced by a chaptei on "The 

Pressiiie, Pam, and Temperatuie Senses" by the same wiiter 

The five new chapters aic as follows ‘'Lctiiniiig I The Factoi of 

Maturation,'* by Calvin P Stone, “Lcainiiig II The Factoi of the Con¬ 

ditioned Reflex/' by Clatk L Hull* “Worl of the Intcgiatcd Oiganism” 
by Edward S Robinson, "Vision III Some Nevtial Coirclations,” by C H 
Graham, and “Aiidilion HI The Physiological Phenomena of Audition/’ 
by Ha Howe) I Davis 

All the previously published chapteis have been changed more oi less 
I'he most extensive expansion occurs in Selig Heclit’s chaptei on "The Na- 
tine of the Photo-ieceptoi Process,” which has moie than tionbled its sj/e 
In the ninin, changes consist in biinifing the aitides up to date with lefei- 
encea to recent publications and the discussion of new points of view W J 
Croziet's "The Study of Living Organisms" reappears with levisions undLi 
the joint authorship of Crozicr and Hudson llongland H Ilartudge now 
appears as suit authoi of the chaptei on "Thcoiics of lleaiing,” foi which 
li Banistci was jointly icsponsiblc in the pievioiis edition "The Chcmicni 
Senses," first written by G, IL Parker and W J Crozicr, now appeals .is 
a chapter on "Clicmorectption" by VV J Crozier, although the ch anges aie 
not numerous 
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In my previogs review of this work, I pointed out that the subject of ex^ 
perimentnl psychology seemed to have reduced itself to biology and statis¬ 
tics Statistics finds no place in this volume, biology has become the sole 
basis for a "general experimental psychology” It is important to note 
that the bankruptcy of experimental psychology, to which the previous 
volume bore evidence, la now complete No one of the new chapters, nor 
any of the old ones, makes any significant use of psychological as distinct 
from physiological concepts, and only one-half of the nuthois are pro¬ 
fessed psychologists So completely have wc passed into the hands of 
our receivers 

While this consummation may occasion dismay in some quarters, a wider 
view of the prospects of psychology is perhaps more heartening Experimental 
psychology had its inception in lahoratonea of physiology It is now return¬ 
ing to Its former home foi inspiration and technical aid The return should 
cure much of the naive reliance which has sometimes been placed in out¬ 
moded concepts of physiology and neurology Though we still lack the 
critical insight to deal adequately with the epistemological problem which 
must continue to hover about the foundations of any science, and especially 
a science of psychology, a knowledge of behavior, which the precise studies 
lecorded in this volume do much to promote, cannot but lead to a systematic 
psychology which in due course will take its rightful place among the more 
exact sciences 

R M Ogden 

Cornell University 
Ithaca, Nevf York 
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CHIMPANZEE TWINS- BEPIAVIORAL RELATIONS 
AND DEVELOPMENT* 

From the Laboratories of Comparaii^ve Psychobioloffy, Yale U?iivcrstty 


Michael I Tomilin and Robert M Yerkes 


On June 26, 1933, fraternal chimpanzee twins were born at the 
Anthropoid Experimlent Station of Yale University, Orange Park, 
Florida^ Among the neaily two-score chimpanzee births in cap¬ 
tivity of which we have knowledge, this is the sole instance of 
multiple birth, noi have recoids been found of multiple births m 
gorilla or orang-outan These facts do not necessarily indicate 
lower frequency of multiple biiths in the anthropoid apes than in 
man, since recorded anthropoid births in captivity are few and it 
ordinalily is impossible in natuic to distinguish own fiom adopted 
infants 

On account of the uniqueness of our observational opportunity 
It has seemed desirable to leport briefly the circumstances of this 
twin birth, distinctive features of maternal-infant relations and be¬ 
havior, and significant happenings during the first year of the twins* 
postnatal existence 

The father of the twins is Pan, No 2 in the laboratory records 
He IS tentatively classified by Harold J Coolidge, Jr,, as Pan 
velleiQsus. Pan was purchased for Yak Unwersity on arrival from 
West Africa in Septembei, 1925 When the twins were born, he 
IS estimated to have been «about eleven years old He is of medium 
size and weighs about 46 kg His coarse coat ranges from dark 
brown to rusty gray. Always exceptionally healthy and strong, he 
IS also notably vigoious sexually. 

The mother is Mona, No. 36 m the records. Mr, Coolidge 
designates her as Pan leiicoprymnus Puichased by Mrs. Rosalia 
Abreu of Havana, Cuba, at estimated age of three years, she was 
a member of the Abreu collection of primates for some fifteen years. 
On May 13, 1931, she was i^eceived at the Yale Experiment Station 

♦Accepted for publication by Carl Murchison of the Editorial Board and 
received in the Editorial Office, February 19, 1935 

^For announcement of this unusual occurrence see Yerkea (9), 
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ils gift oi Mr Pierre S, Abreu “Monona/' as she was called la 
Havana, has been known to Mr, Verkes since 1924, when he first 
visited the Abreu estate (8) On the biith of the twins she is esti¬ 
mated to have been about twenty yeais old She is huge for a chim¬ 
panzee female of her species, UbUailv very fat, and in 1933 she 
weighed from 60 to 70 kg Hex coat, like that of Pan, is coarse and 
ranges from brown to dirty gray 

Mona is an experienced mothci Prior to the birth of the twins 
she had borne three babies Lita, Januaiy 22, 1923, Cuba, March 
24, 1926 j and Mon, October 27, 1931 On June 6, 1932, she 
suffered a miscarnage, Menstiuation recurred on August 12, 1932, 
She was placed with Pan foi mating on June 21, 1932, and con¬ 
tinued to live with him until June 20, 1933, when m anticipation of 
parturition she was transferred to the inatciiiity building, About 
seven o’clock on the morning of June 26, it was discovcied that 
during the night she had given biith to twins 

From the laboratory records of cyclical ocstrous change and 
vaginal cell counts (observations of O, L, Tinklepaugli), it appears 
that impiegnation occuiied sometime between November 25 and 
December 1 The period of gestation was thciefore 210 rt 5 days, 
or seven and one-half lunar months The condition of the Infants 
at birth suggests piematunty by two to four weeks This is in 
accord with expectation fiom human cxpciicncc in multiple biith, 

The gestational period was uneventful Parturition was not 
observed. The afterbirths had disappeared hcfoie the airival of 
an observei, Prebiimably they had been eaten completely by Mona, 
Some 50 cm of umbilical cord was attached to each infant The 
following day these cord fragments weie discovered m the cage, 
severed from the chimpanzees 

We report this case of chimpanzee hiith and development sep¬ 
arately instead of as one among seveml foi which data aie available, 
because of featuies of relationship and behavior which are peculiar 
to the multiple birth. The litcratme contains nothing com¬ 
parable There are indeed few dcscuptions of newly boin chim¬ 
panzees (1, 2, 3, 4, 5, 6, 7) The only account of mother-infant 
relationship and of infant development under maternal care is that 
of von Allescb. 

For purposes of description, Mona and the twins were observed, 
with few exceptions, daily, and usually several tunes each day, by 
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Ml Tomilin, who took entire chaage of them, from June 26, 1933, 
for one calendar yean During this time mother and infants were 
left togcthei in natuial lelationship Experimental procedures were 
not employed, and no measuiements were made until the infants 
were one year old It Wris oui purpose to observe as nearly naturalis- 
tically as is possible in case of a captive confined animal. 

This leport is based piimarilv upon the content of Mr Tomilin’s 
daily notes Mr Yeikcs, in the light of Ins intimate acquaintance^ 
with Pan and Mona for several j^cais, of his observation of motliei- 
infant lelations and bchavioi in appioximately a score of cases, 
and Ins acquaintance with the anthropoid litcratine, has supple¬ 
mented and inteipieted the note mateiials m preparing the manu- 
sciipt of this icport. Both authors have contributed illustrative 
pliotogiaphic recoids 

Oui subjects weie caged alone Foi the first eleven months they 
lived m one oi other of two compartments (east end or west end) 
of a maternitv-nurseiy building In the twelfth month they wcie 
transfened, because of constiuctional necessity, to a unit of the main 
quaitcrs building Then living accommodations always consisted 
of a heated room in connection with an open-air cage Between 
the two wBvS a steel slide-dooi which Mona could operate at will 
The apaitment provided ample space foi varied activity and com- 
f 01 table icst and lelaxation Bedding was available m the heated 
room and tlieie was an abundant supply of fresh air and sunshine 

While in the west-end living apaitment Mona exhibited at times 
mailced fear of the noithwest cornei of her cage and persistent 
avoidance of it This icaction tended to increase fiom midmorning, 
was most maikcd about noon, and tlicn waned In the late after¬ 
noon she was sometimes seen sitting in this particuLar coinei The 
twins were inaikeclly influenced by then mother’s nervousness in 
the cage and clung to hei This puzzling avoidance reaction 
shoitly disappeaied when Mona, late in the pciiod of observation, 
was transferred to the cast-end living apaitment Wc have no 
plausible explanation of the behavioi, although much tliougJit has 
been given to the matter. 

The dfet of the lactating mother for the peiiod of repoit con¬ 
sisted of fiesh fiuits (citrus, banana, apple, melon), raw and 
cooked vegetables (tomato, sweet and white potato, carrot, beet, 
rutabaga, lettuce, bean), grams (rice, wheat, oats, corn) giVen 
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usually as hard-baked ct acker—‘'Clumcracker”—or as cooked cereal, 
milk, eggs, sugar, and salt. Fot the fust six months these foods were 
given in relatively large quantities, to assure an adequate supply 
of milk for the two infants, Mona*s appetite was excellent and 
ordinarily she eagerly ate all of the food provided. During the 
second half of the year the amount of food was gradually i^educed, 
because the mother's-milk diet of the twins was being increasingly 
supplemented by other food, and also because Mona was tending to 
become overfat Her maximum weight exceeded 80 kg. 

At birth the twins, although seemingly without physical defects, 
weie relatively small, thin, and weak. Possibly this was primarily 
due to prematuiity of biith. Their weight was estimated at 1 to 
kg each They weie of approximately the same 'size The 
skin was dark blown on head and back, somewhat lighter on the 
ventral surface, and on the face light brown It was light pinkish 
brown on the palms, fingers, soles, and toes. There was a rather 
sparse, typically distributed coat of black hair. ^Vhite hairs oc¬ 
curred only on the uppci lip and in a tuft about the anus. 

For a fortnight the infants were too weak to cling securely to 
their mother, even when she was quiescent Change in physical 
appearance was slight during the first month By the end of the 
second month several physical changes were obvious Body growth 
was evident especially in length The coat was thicker and longer; 
the skm had become somewhat lighter. The eyes had lost the 
cloudiness of early infancy and were clear, with definite coloration. 
Tom*s brownish and Hclene^s grayish 

For the first six months Helene appeared to be better nourished 
and if anything largei and heavier than Tom During tlie sixth 
month the contrast was very pronounced. This relation was re¬ 
versed during the second half of the year because Tom took much 
more readily to supplementary feeding than did his sister and grew 
very rapidly. At one year of age Tom’s weight was 5,88 kg, 
whereas Helene’s was only 4 32 He was obviously larger 
bkcletally than she, and also moie fleshy and better developed 
muscularly Both babies seemed normal in developmental and 
physical status, as well as liealthy and actively adaptive The 
prevalent skm color was now light brown On the exposed portion 
of the forehead it was somewhat darker, arid there were dark 
stripes along the sides of the nose which merged with dark brown 
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areas under the eyes The skin of the face was medium brown. 
The coat of each twin was long, thick, and black Each had long, 
thick sideboards, heavy black eyebrows, and a small tuft of hairs 
on the midventral surface of the pinnae. Thcie was no definite 
longitudinal part on the ciown of the head. White hairs appeared 
at tlie corners of the mouth and m the ano-genital region. 

The sequence of dental eruption was identical m these two infants 
with that of man, except that the second molais preceded the 
canines, The latter did not appear during the first year Dental 
development, as might be anticipated, was more rapid than in man 
Both Tom and Helene had their eight deciduous incisors bcfoic 
they were six months old The first molars appeared during the 
succeeding two months, and the second molars m the next three 
months In time of dental eruption eitlier of the animals might 
lead, the difference m time in some instances being several weeks 
For example, the right upper first molar appealed m Helene forty- 
eight days prior to its appearance in Tom Correlation of dental 
eruption with general physical growth and development was not 
apparent 

For more detailed description of physical development during 
the fiist year of chimpanzee life, based upon varied and frequently 
repeated measurements, the reader is refei red to the report by 
Jacobsen and Yoshioka (4) Comparable observations obviously 
would have disrupted our program of naturalistic study of mother- 
infant relations and behavior 

There follows a brief chionological description of certain im¬ 
portant features m the behavioial development of the twins during 
their first yeat 

Obviously successful sucking was observed on the first day for 
Tom, and not until the fourth day for Helene, Meantime she had 
become very weak and inactive On the fifth day the twins were 
seen to suck simultaneously, and from then on they took nourish¬ 
ment regularly and life for some weeks became a loutine of eating 
and sleeping By the second week Monads supply of milk was so 
abundant that slight pressure of a nipple might cause it to flow, 
and at times the rapidity of flow pioduced gulping or choking in 
a sucking infant 

For five months Tom and Helene lived exclusively on mother*s 
milk In the sixth month interest in solid foods which were given 
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to Mona appeared—first in Tom and shoitly in Helene For a 
tune che^vjiig seemed an end in itself, but before the end of the 
month bits of cracker and other solids were swallowed, after mouth¬ 
ing and chewing. Duiing the thnd week of this month Tom began 
to attend to the milk-ccical mixtuie which was given regulaily to 
Mona, and he icpeatedly sought contact with the cup when it 
was offered to his mothei The lattci cooperated patiently and 
effectively with Mr, Tomilin by giving the twin opportunity to 
try to drink, and in less than a week he was able to do so success¬ 
fully—^lus lips over the edge of the cup. Little of the foodstuff 
was spilled As Helene failed to take the initiative in cup-d i inking, 
effoits were made to teach hci They were relatively unsuccessful 
because she persistently bit into the milk, closed her teeth and lips 
on the edge of the cup, and spilled inste^id of swallowing the 
mixture. 

From the seventh month onward Tom took milk-ceieal mixture 
daily, and by the end of the year his intake had mci eased from a 
few sips to at least a pmt a dav. He was able during the second 
half of the year to eat anything which happened to be given to his 
mother, He may fairly be charactei ized as a rapid, heaity eater, 
whereas Helene has always been a lathci light, slow eatei, who 
habitually nibbles and minces Rnicly docs she cat with gusto, 
and although she finally masteicd cup-dnnking, even at one year 
of age her intake of th'e milk-ccrcal mixture was relatively small, 
Probably her food consumption fiom the sixth month onward was 
not more than half that of Tom Duiing the first six months she 
probably received fiom her mother quite as much nourishment as 
did hei- brother This contiast is the more inteiesting and question- 
provoking because Helene clearly led in lapidity of physical giowth 
and development for the first five or six months of postnatal life and 
fell behind Tom increasingly during the lemamder of the year 
Vigor, health, and normalcy of development were equally obvious 
in the two infants, but whereas Tom was venturesome, aggiessive, 
quick to adapt and eager to foliovv up advantages, liis sister was 
relatively timid, shy or backward, slow to adjust to new situations 
and to profit by successes Does this contiast include the factors 
which are responsible for the marked dispaiity m their growth and 
development? 

Clinging to the hair of their mother was the activity in which 
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the newborn infants weie most proficient But in tins they were 
discouiaged from the first by Mona, who persistently broke their 
holds upon hei whenever she came to rest In the early weeks 
they were too weak to cling continuously, and as Mona walked 
about she commonly supported them with one hand and arm as 
IS shown in Figuie 2 (p 249) I£ as she moved about she happened 
to withdraw the suppoit, they usually sagged toward the floor 
(see Figuie 3, p 250)► A common sight duiing tlic fiist foit- 
night was Mona sitting or lying on the flooi of the living room 
with the babies lying on hei legs, abdomen, or on the floor, a picture 
of helplessness 

It IS especially noteworthy that clinging to the mother was much 
more difficult for the twins than it would have been for cither of 
them alone The typical eaily position of a chimpanzee baby is 
on the lower surface of the mother’s abdomen, ventro-vcntrally, m 
the same orientation as the inothei, and with head uppeimost, the 
limbs extended along hei sides and the extremities fiimly giasping 
hair, skin, oi both The twins could not assume this natuial position 
because of mutual interference. Often one would grasp the other 
witli one or moie of its extremities and as a result both would lose 
then giip on Mona Then difficulties m maintaining holds on 
their mother weie aggravated by her great bulk and the unusual 
expanse and flabbiness of hei abdomen* Ordinarily she did not 
inteifeie with their clinging reaction when she was moving about, 
but almost invariably she tiicd to free hei self fiom their holds, 
as if they caused discomfoit, as soon as she came to rest 

Naturally degree of skill and success in grasping and holding to 
their mothci’s coat or skin increased steadily with strength and 
practice It was only during the first month that embai rassments 
especially impiessed the obscivers and aiouscd their sympathy for 
the struggling infants Sudden disappearance of the clutching 
reflex was not observed, possibly because of the circumstances 
which unfavorably affected clinging and tended to complicate its 
appearance and use 

Locomotor activities veiy gradually leplaced landom giasping, 
waving, and weaving movements of the body and limbs First to 
appear was ciawling on the body of the mother. This was dining 
the first month Efforts to crawl or creep on the floor were oc¬ 
casionally obseived during the first and second month, but they were 
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unsuccessful because of the smoothness of tlie surface, and neither of 
the babies ever developed both tendency and ability to creep about on 
the asphalt-surfaced concrete floor During the third month of life 
both infants learned to pull themselves into eicct position and even 
to maintain it while holding to Mona with only one liand. 

I'humb-sucking, which was first obseivcd towaul the end of the 
third month, shortly gave place to wire moutliiiig oi chewing. This 
occurred in conjunction with efforts at climbing, foi the twins in 
attempting to pull themselves up bv grasping the two-mcli mesh 
netting of the cage walls discovered that the wiie wiis pleasant to 
bite and chew at Observational evidence favors the inference that 
thumb-sucking and wirc-chewing weie induced by irritation of the 
gums as dental development pioceedcd. The latter activity quickly 
replaced the former because it proved more effective in allaying dis¬ 
comfort and in facilitating eruption of the teeth 

From hanging or dangling on the wiie netting to climbing was a 
short step By the end of the fouith month both infants could climb 
on the cage netting, but only in one diiection—stiaight up They 
could descend only with Adona's help. At tins time, of course, the 
infants were able to elmg to the mothci with case and assuiance 
wherever and whenever they might find opportunity to grasp her. 
She willingly permitted them to iide about on her, but with much 
greater eagerness encouraged them to cling to and climb upon the 
cage netting 

It was during the fifth month that the twins shifted their habitual 
position on the body of their mother Previously both had clung to 
the abdominal wall whenever it wa^ available and they were per¬ 
mitted to do so» Now Tom by preference rode on Monads back and 
Helene clung to an arm or leg. By the end of the month they 
seldom were seen on her abdomen (see Figures 5 and 6, page •—). 
Although at this time Helene was even stronger than Tom, she was 
not seen on Mona's back during the fifth month From this it 
would appear that she preferred the ventral to the dorsal surface 
of her mother This, perhaps, was conditioned by her timidity, 
Although strength and facility in locomotor activities increased 
rapidly toward the middle of the year, independent walking did not 
appear until the sixth month Tom was first seen walking, holding 
with one hand to his mother's side, when he was six months, nine 
days, old. He was seen to walk alone seven days later. Helene 
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was first seen to walk independently when six months, twenty-one 
da 3 ^s, old At first both of the infants walked with palms and soles 
flat on the floor, and it was not nntil the eighth month that they 
began to walk as does the adult chimpanzee with the hand closed 
so that the weight of the body lests on the dorsal suiface of the 
fingers and the knuckles By the end of the eighth month the twins 
could lun about with fair skill and assuiancc. They finally had 
achieved, although two or three months later than previous obsciva- 
tions justified us m expecting it, mastery of the art of quadrupedal 
locomotion, It was not until the eleventh month that they learned 
to walk standing erect and bipedally. 

It IS scarcely needful to leinaik that the simllanty of chronology 
indicated above suggests that the behavioial development of the twins 
was impoitantly influenced by obseivation of one another. This 
infeience is supported by many of our obseivations. 

Of exercise and play activities—aside from vague searching, ex- 
ploiing, grasping, and attitude- or position-changing movements— 
none weie observed for seveial weeks aftei bnth During this time 
there was much activity which was definitely raotlicr-directed, 

1 datively little wduch was diiccted towaid a fellow twin or other 
environmental object, 

Cieepmg, crawling, and climbing as physical exercises appeared 
as previously described. The acquisition of facility in climbing 
cleaily gave the infants maikcd satisfaction. Likewise pulling the 
self into an erect position and maintaining such posture, practiced 
especially in the third month, proved an engaging foim of exercise 
which clearly was serviceable as preparation for walking 

Playfulness, in connection with lelations to mother, sibling, and 
environmental objects, appealed very giadually and in the course of 
months, as pulling, poking, pommeling, slapping, biting, and mouth¬ 
ing These activities appeared to be ends m themselves, enjoyable, 
but apparently otherwise goalless Ceitain forms of tliein were in¬ 
dulged in incieasingly during the second half of the year, It is 
indeed surprising that the twins were not observed to play together 
until about the middle of the sixth month, when the following 
incident occurred, Plelene in passing grabbed at Tom and tried 
to nip him with her teeth. He promptly retaliated in kind! This 
was on December 6, 1933 

By the eighth month, playful activity had become a commonplace 
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to the observer Tom especially engaged quite often m solitaiy play 
—swinging, slapping, and aciobatic antics. Occasionally he and 
Helene were observed playing togctliei, usually either pulling or 
biting at one anothei Almost invariably playful activity was in¬ 
itiated by Tom Helene seldom took the lead, and even wlicn hei 
brother tried to stait something she commonly m responding gave 
more attention to maintaining her hold on Rdona or other support 
than to letuin of Tom^s advances From our notes \vc quote the 
following as illustrative of this 

February 9, + p m Mona is in the middle of her living- 
room pi one on the floor eating ciackeis. Torn ’vvith n small 
piece of cracker ici liis mouth walks aiound Mona, climbs on 
hei back, slides down, walks around her again Helene is 
Silting beside Mona’s light shooldei, UokUng to it with one 
hand Tom in walking about comes to Helene and stops, opens 
his lips slightly, and offers her a pkee of ci ackci which he has 
in Ills month Helene licks or chewb at the bit of ci ackei Tom 
withdraws the piece, playfully slaps Helene a few times, 
walks straight ahead directly ovci Ilclene, knocking het down 
Helene does not respond to his playful advances, she is con¬ 
centrated on holding to Mona and getting a bite of cracker 
from Tom She can get a piece foi hei self by walking about 
two feet from Mona, but she merely looks towaid the piece now 
and then and docs not attempt to get it 

Fiom the eighth month to the end of the period of observation, 
exercise and plavful activities increased steadily in variety and 
amount. Tom, the aggiessive, came to play with human acquaint¬ 
ances almost as leadlly and eagerly as with Helene oi Mona. 
Helene, by contrast, nevei did so, piesuinably this was because of 
shyness, timidity, or both Tom’s superior energy, self-assuiance, 
and trustfulness of man gave him a very real advantage ovei his 
sistei in many respects. 

We are able to desenbe only very imperfectly the form and ap¬ 
pearance of vocalizations in case of the twins Ruth cries were not 
heard, because theic was no obseivei present! Whimpering oi 
plaintive crying was common during the eaily postnatal days in 
association with physical needs and discomforts A major piovoca- 
tive of this vocalization was Mona’s refusal to peimit the twins to 
cling to her undisturbed in accoi dance with their natuial species 
tendencies- 
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FIGURE 1 

The iwiJis on ihe day nftei hiith, June 27, 1933 The male is covered pnr- 
fially hy his moMici *s huge left aim and hand 

Photograph hy R, M Y^tkes 



FIGURE 2 
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FIGURE 3 

Even Dll August 26, age U^o montlis, cliiiKing lo M-uiui’s aluluiihuii 
wiis difliciili 

Plrotoffi nfth by jl/ / FounlDt 



FIGURE + 

"i'lic btuLdy Jiifanis nuisliig in nn iincoinmon position, nt foui 
months, Octobci 22 

Photo ffi aph by ili" / Tomilm 
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Mona as a common camel* Jnniiaiy 1, 1931 

Pholofjt npJi by j1/ I 1 ofruitri 









CHIMPANZEE TWINS BEHAVIOR AND DEVELOPMENT 253 


In the early weeks* as definite expressions of interest, surprise* or 
greeting, the sounds uh-uh, and a somewhat more staccato or sharper 
ah-ah* weic heard These continued in use throughout the year, 
with increasing frequency They may fairly be chaiactcrized as 
significant communicational elements 

Whimpering, as the strength of the twins increased, gradually gave 
place to whining* and that in turn to sciearning These varieties of 
vocalization were more or less definitely mother-directed, and 
ordinarily they were responded to promptly and serviceably by Mona 
Espcciallv during the last six months of the year several distinguish¬ 
able kinds of SCI earn weie noted The observer recognized them as 
diffeient; Mona recognized also their meaning* as, for example* 
indicative of unsatisfied desire (begging), of appiehension or fear 
(call foi defense), of siiffeiing or injury (call for help), of im¬ 
patience 01 protest (appeal for sympathy or attention) Also during 
the latter half of the peiiod of rcpoit, various play vocalizations were 
exhibited* including niurmuis, guigles, giunts, chuckles. These 
usually accompanied facial and bodily contoitions (smiling, wrig¬ 
gling, jumping) when the infants weie manipulating one another’s 
bodies 

Our intimately and continuously associated tiio exhibited many 
interesting and to us meaningful oi puzzling forms of behavior and 
social relationship dui mg the period of report. We shall now 
enumeiate and biiefly describe what we consider the more important 
among observed featuies of mothci-infant and infant-infant activities 

The attentions of Mona to the twins dming thetr first postnatal 
houis unfoitunatclv weie not observed by us Whether the 
equivalent of artificial lespiiation was piacticed by the mother to 
induce breathing, as reported for Mona by Mrs Abreii (8) in case 
of a pievious biith (Lita, January 22, 1923) we do not know 
The infants weic diy and in good oidcr when fiist seen by Mr 
Tomilm During the next two days Mona sometimes held or 
dangled them head downward Although this may have had relation 
to uimation, defecation, oi both, the evidence docs not in our opinion 
justify that infeience, foi the mother may very well have been acting 
caiclessly oi unskillfully 

Fiom the first Mona appealed to treat the twins with far less 
concern than is usual in case of a single-biith chimpanzee She gave 
them the attention necessary to their welfare unostentatiously and 
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almost casually'. The observer was made to feel that if not actually 
bored with hei maternal duties she was so far familiar with them 
that they lacked novelty and neither lequired not deserved her con¬ 
stant undivided attention Perhaps this is what cxpeiience does to 
a mother chimpanzee, for whereas Mona has now had £ve babies, 
no other female whose maternal lelations we have observed has had 
more than three. Wc remark the fact of Momds nonchalantness as 
mother of twins, because whether an individual peculiarity or a result 
of maternal experience it is biologically impoitant. 

What we have stated above in general terms is exemplified 
specifically in grooming, for although most chimpanzee mothers 
groom their own bodies and those of their infants often and 
thoroughly, Mona very raiely indulged in this activity Neveithe- 
less she and the twins weie usually very well groomed. Perhaps this 
also IS piimanly economy of eftort as result of cxpeiience. 

An unusual maternal activity^ which appeared frequently during 
the eaily weeks and persisted for several months was infant rocking 
It was induced usually by restlessness or vocalization of the infant 
complainingly, and it served generally to soothe and quiet the infant. 
Mona rocked an infant by holding her hand or foicarm against or 
under its head or body and then moving the arm back and forth 
rhythmically at different tempos, according to her degree of calm¬ 
ness and patience. Often the activity was continued for several 
seconds. It clearly was purposeful, and almost invariably it ceased 
as soon as an infant became quiet. 

^ Much maternal care is necessary to the survival of the chimpanzee 
infant even in captivity That Mona did not fall shoit of the re¬ 
quirement made on her by the twins is evidenced by then vigorous 
health and the course of then development. In the following para¬ 
graphs we shall present certain socially significant forms and aspects 
of the activities associated with feeding and weaning 

Early the twins frequently were aided by their mother m finding 
a nipple, or they were actually placed near or upon the breast, but 
much more often they groped about until they happened upon a 
nipple For reasons which are not clear to us, although we suspect 
that her relative backwardness in sucking was influential, Helene was 

""A form of rocking has been described by Allesch (1), and by Mrs 
Gordon Ireland in unpublished notes in the files of these laboratories, for 
Mona in case of her previous infant Cubita (Cuba) 
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Mona’s favorite in the early months, and she received, especially in 
connection with nuising and glooming, noticeably more maternal 
attention and assistance than did Tom This assuiedly was re¬ 
sponsible for her relatively moie rapid growth in the fiist six months. 
Plei mother gave her a good start This observation is of psycho- 
biological moment, because, so fai as we «are infoimed, mammals 
which pioduce more than one young do not discriminate in favoi of 
a weakling or lunt and thus further its development Sucli dis¬ 
ci immative attention as was manifest in this case of chimpanzee 
mother and twins may chance to be peciiliai to the primates or to 
the anthropoid apes and man We raise the question for observa¬ 
tional settlement and without intent to prejudice the answer, 

After serving as nursing mother for some five or six months, Mona 
began to manifest desire to be relieved of her charges Increasingly 
fiom the sixth month on, and conspicuously from the eighth month, 
she either discouraged sucking oi actually prevented it by keeping 
the infant from the breast or brushing it off after it had located the 
nipple Although when this maternal change began to appear the 
twins were able and willing to take supplementary food, they con¬ 
tinued to be eager to suck and often complained persistently when 
refused opportunity by their mother 

One may suimisc that it was a case for Mona of too many, too 
long, 01 both, and that weary of nursing and otherwise caring for 
the twins she encicavoied to bieafc their nutritionjil dependence upon 
her It seems piobable that in the functional status of the reproduc¬ 
tive system and associated glands we may most hopefully seek the 
physiological conditions of Mona’s progressive disinclination to nurse 
the twins Whatever the causes or conditions, weaning assuredly was 
in process and Mona in state of acute conflict because of competing 
motives 

Ceitain observations suggest the hypothesis that the chimpanzee 
mother for an appiopriate interval pi events her infant from taking 
supplementary food and thus so legulatcs demand upon the milk 
supply as to assure continuance of lactation The hypothesis sounds 
leasonable, but we lack mtcrpretable observations because it is dif¬ 
ficult, without control of cnviionmental circumstances, to distinguish 
between self-seeking and maternal solicitude Mona often prevented 
the twins from taking food, but it is by no means clear that she ever 
did so unless she desired the food for herself During the second 
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half year the twins usually were encouraged by their mother to take 
supplementary food if at the moment she had an adequate supply or 
was not hwngiy. She never hesitated, however, to rob them if she 
dared and if she desired what they had Naturally the mfants 
learned to safeguaid such scraps of food as fell into their hands. 
Whenever one of them, with a moisel of food in hand, saw Mona 
attending to it, the food was promptly concealed \n the mouth and 
the infant scunied away to a distant cornei. 

During the second half-year the twins came to use increasingly a 
method which they had pieviously discovered of commanding the co- 
opeiation of Mona, It was in effect an appeal to hei sympathy. If 
she refused to let an infant suck, cling to her, take her food, or in 
short do as it pleased, it would throw itself on the floor and whine 
or scream, Mona seldom could long resist this infantile appeal 
Manifestly struggling against conflict, she would go to the infant, 
take It up, anJ for a time indulge it Then sclf-inteicst having 
gained domiiuance, she would once more antagonize the twin and the 
scene would be repeated Usually the infant won eventually and 
peace was restoied Such sympathy-piovoking infantile behavior 
lesulted more frequently from the brushing of a iuingry sucking in¬ 
fant fiom the nipple than from any other maternal act 

Sucking was observed larely in the eleventh and twelfth months 
At this time both infanits weic taking a vaiiety of foods in amount 
sufficLent to insure satisfactory growth The piocess of weaning 
continued, but so also did lactation, and the inference that even 
until the end of the year both infants continued to take mothei’s 
milk in consideiabJe quantity is supported by the observation that 
after they were separated from Mona on July 17, 193+, enlaigemcnt 
of her bi easts indicated lactation 

As alieady remarked, Mona caily mtciested herself in placing the 
infants or m helpfully diiectmg theii movements in relation to the 
bi easts and nippies, Latei she conceined herself also with such 
infant activities as grasping, ciawling, standing, climbing, and walk¬ 
ing Although it may not be said that she definitely taught them 
any of these acts, she manifestly supplied eucouragement and aid 
and thus facilitated acquisition of adaptations. At tunes it seemed 
to the observer that in effect she was aiding the infants while by 
primary intent seeking to nd herself, at least temporarily, of them. 
When, for example, a twin, holding to his mother, happened m 
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passing to grasp the cage netting, Mona might pause, push the 
youngstei against the wiie> and move away Or again she might 
place an Inlant on the netung nnd leavvng \t h?mg\ng thete to cl\mb, 
play, or scream its protest, move away to anothei part of the cage 
and Ignore the dissatisfied infant Quite obviously she strove to 
enlarge her fieedoin by such acts Was she also with intent picpai- 
ing the infants foi independence of hei ^ 

It IS Ml Tomilin’s opinion that until toward the end of the fifth 
month Torn and Helene did not lecognizc one anothei as social 
objects At any late, beginning with the sixth month the two, ac¬ 
cording to observational records, became playmates, whereas pre¬ 
viously they had ticated one another more nearly as inanimate ob¬ 
jects Piccisely what psychobiological events led up to mutual 
lecognition and prepared the way for play activities remain to be 
discovered One is tempted to think of the total process as on one 
hand the emeigence, and on another the discoveiv, of the self and 
altei 

Without doubt Mona’s mysterious fear of one comer of her 
original cage mailcedly influenced the attitude and activities of the 
twins Hei apprehensiveness was contagious and the twins weic no 
less inhibited by it than was Mona heiself This of couise limited 
fieedom of motion, and especmllv of locomotion, Aftei trnnsfei of 
the family to new quaiteis in the same building during the eleventh 
month, the twins promptly became much more active and independent 
of then mothci, and coilespondingly Mona’s control of then movC' 
ments and her attention to them lessened, It was about this time 
that Helene began to run to Tom instead of to Mona when desiung 
lefuge or piotection* This substitution of infant biothci for mother 
pilot to completion of weaning or scpaiation is somewhat suipiising 
It was facilitated by the tiansfei, which in case of Tom as well as 
Helene accentuated the emancipation of infant from mother 

Paiticularly interesting as aspect of the social situation is Mona’s 
self-inteicst and Iici incicasingly strong desire to free herself from 
the twins. That she would have descitcd them if in the foiest and 
fice to do so seems to us wholly impiobable Her behavior suggests 
rather desiie to lessen maternal responsibilities by occasional inter¬ 
ruption of contacts with hei offspiing She always was on hand 
to protect, defend, or aid them when thcie was need WJiatever 
the intent, her seemingly selfish behavior served to encourage, when 
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It did not actually compel, the twins to become more self-dependent, 
self-rcbant, and silso dependent upon one iinother. Whether or not 
one thinks of such maternal behavioi as tuition or teaching, it serves 
the same purpose, and objectively it is difficult to distinguish from 
what we designate as tuitional in our own lives. 

Description of mother-mfant relations in tins trio would not be 
safely intcrprctablc, or indeed intelligible, if account of what seems 
like disciplinary or punitive maternal behavior were omitted Vir¬ 
tually from the birth of the twins, Mona, in varied and to us wholly 
unexpected ways, safeguaided her interests and sought citlier to 
preserve or increase her freedom of action This we repeat with 
emphasis because it is completely at variance v^ith what we have 
obseived in other chimpanzee mothers When early or late m the 
period of report Mona desired to be rid of a grasping, clinging, 
sucking, or begging twm, she used whatever force was necessary to 
do so The hold of an extremity might be broken, the infant 
pushed or brushed aside; it might be shaken, struck, or pushed to 
the floor, its hands bitten—always gently. Sometimes as the mother 
thus roughly treated her young she would scream as if m impatience 
or anger. To us the behavior suggested impotent rage, for the 
infants usually complained so bitterly that they compelled their 
mother to relent She would retrieve the infant, and as she held it 
to her would vocalize excitedly as if in sympathy with it. Rarely 
indeed did such mateinal treatment result in obvious injury to a 
Iwm, and this only near the end of the year. The following incident 
IS exceptional 

Febniflry S For the first time in quite a long while a serious 
misunderstanding between Mona and Tom was observed today 
About 10 a m, Mona was sten sbuking Turn as he sought a 
nipple Both were screaming Mona shook, bit, and brushed 
Tom aside. 

At 2 pm. similar behavior was abserved. This time it looked 
as if Mona did not want Tom to touch her. Tom climbed on 
hia mother’s back, she roughly pulled him off, gave him a 
jerk, and struck him to the floor. He at once tried to get hold 
of a leg or arm and Mona roughly rid herself of him. The 
observer entered the cage and Mona at once offered Tom to 
him He was accepted and lested quietly in the observer's 
hands His nose was scratched and bleeding slightly Shortly 
he was placed on Mona's back She scowled at the observer. 

He left the room and Mona attacked the door furiously 
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Although such maternul behavior eventually may be proved to be 
common weaning proccduie in chimpanzee, this seems to us im¬ 
probable We are inclined to think that Mona’s behavior arises 
from conflict between primarily selfish interests and desiies of the 
mother and the insistent demands and requirements of the twins 
The significance of two as contiasted with one infant in such con¬ 
nection has not been determined. 

Of the utmost importance in properly evaluating tlie factual 
materials of this leport aie the following facts concerning Mona. 
With the exception of a few months, all of her life has been spent in 
captivity. For approximately fifteen years she was the pet of Mrs. 
Abreu. During this time, as Mr Yeikcs hapens to know ftom 
conveisations with Mrs Abieu and obseivation of the treatment 
of the members of her piimate collection, Mona was afforded wholly 
exceptional oppoitunity to become familiar with man and to adapt 
to a wide vaiiety of humanly devised situations. Foi example, she 
was trained to present objects which chanced to be in hand or cage 
to Mrs Abicu m exchange foi food and to respond to varied 
gestural or vocal lequcsts and commands of her owner Long ago 
she lost all fear of man and discoveied the practical advantages of co¬ 
operating with and outwitting him. Slie matured in captivity and 
all of her five babies weie born undei human surveillance. In case 
of the first two biiths, occuinng in Havana, human attention, as¬ 
sistance, and interference undoubtedly exceeded those which Mona 
experienced on arrival of the twins. She is not only an experienced 
mother, she is also extraordinarily sophisticated as a result of long 
exposure to a humanly devised and controlled ape habitat and to 
human companionship She knows and understands man better 
than any chimpanzee wc have evci met I 

In the present instance, Mr Tomllm early decided to utilize 
Mona’s docility, experience, and hei friendliness toward him as basis 
for the cultivation of such intimacy with her and her babies as would 
be advantageous to the conduct of our study. Instead of guarding 
her infants closely and keeping them upon her abdomen, as the other 
chimpanzee mothers observed by us had done, Mona even in the 
early weeks began to offer them to Mr. Tom dm by taking one or 
other in her hand and piessing it against the cage netting This 
gestuie of confidence, which in the light of his knowledge of Mona’s 
experiences in Havana, Mr Yerkes interprets as a bid for food or 
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Other human favor, Mr Tomilin immediately accepted as an 
vitation to entei the cage He did so on the first day of the third 
month, without disturbance, and from that time onward was, as he 
puts it, accepted as a member of the family. He helped Mona to 
rock the babies when they cried, helped them to find a nipple; took 
one or other of them up or played with it as permitted This was 
all by way of cultivating intimacy, confidence, mutual habituation, as 
aids to scientific discovery Tom proved much more amenable to 
handling than did Helene 

During the fourth month Mona became so friendly with the 
observer that she now and then attempted to kiss him ® She seemed 
to enjoy the observer's presence, especially when he was willing to 
play with her, Oidinanly the pl«iy was a sort of wrestling—twist¬ 
ing, turning about, dragging, tin owing—which was so rough and 
exhausting that the obseiver preferred slioit bouts Despite her 180 
Ihs, of weight or thereabouts and her immense stiength of arm 
and body, Mona never injured her playfellow, 

At times she permitted the observer to handle the twins freely; 
occasionally she objected. The two infants behaved veiv dififeicntly 
Tom seldom objected to being taken up, often he would take the 
observe!'s hand when it was offered Helene, after the fiist few 
days of acquaintance with this liberty on the pait of the observer, 
almost invariably stiugglcd, sciearned, and clung tenaciously to her 
mothei when Mr Tomilin tried to take hei up* She was tnnicl and 
distrustful; Tom was bold and confident Although very patient 
with Helene and the observer, Mona often was distuibed by the 
scicaming and struggling of hci infant and retrieved it promptly 
As a rule she cooperated with Mr. Tomilin, and not seldom when he 
tried to take Helene she would oftei him the infantas hand oi push 
her toward him 

In the seventh month Mona*s attitude toward Mr, Tomilin 
temporarily changed She became reserved, decidedly less friendly 
and cooperative, This change was attributed to jealousy, for a 
female (Fifi) with a newly born infant (Delta) liad been placed in 
the adjoining cage* Mona could observe, and quite obviously re- 

®This IS a gesture which according to Mr Yerkes’ information was en¬ 
couraged in the Abreu coiony. Whether it is natural to chimpanzee or the 
result of hunnan suggestion has not been deterramedi Sec Yerkes (8, pp 
187-18S) and Yerkes and Yerkes (10, pp, 256, 296-297) 
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sented, Mr Tomilm*s attentions to Fifi and Delta when he en¬ 
tered their cage to feed or observe them Toward Fifi herself, an 
old acquaintance, Mona exhibited at first marked friendliness and 
then 1 dative indifference. After only a few days she came to ac¬ 
cept Mr Tomilin’s divided attentions as a matter of course or neces¬ 
sity, and her friendly relations, including wrestling bouts with him, 
were lesumed. 

The twins were consistent m their behavior towaid the observer, 
with the exception of a brief period, from the beginning to the end 
of the year Tonies fiiendliness and aggiessiveness increased. To¬ 
ward the end of the year as soon as he saw Mr. Tomilin enter the 
cage he would run to and climb upon him Helene's distrust per¬ 
sisted and if anything incieased She would not willingly permit 
removal from her mothei, although occasionally when Mr Tomilin 
was playing with Tom she would stcaj. towaid him, slap at him, and 
rush away to hide behind her mothci, By the end of the year Mona 
and Tom so fully tiusted the observer that he could leave the cage 
with the latter in his arms 

When at one year of age the twins were separated from their 
mother, by strategy, and were examined minutely and measuicd, 
Tom was quiescent and silent throughout the process, whereas 
Helene stiugglcd, now screaming loudly and now silent, and per¬ 
sistently tried to bite the hands that held her 
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LES JUMEAirX CHIMPRELATIONS DE COMPORTEMENT ET 

dUveloppement 

(R^sum^) 

Ceci rapporte la naissance, le 26 jiiin, 1933, il la Anthropoid Experiment 
Station (le Yale University, Orange Park, Florida, de jumeaux fraternels 
chimpanz^ On en deent le dcveloppcment ct les relations maternelles 
pendant la premiere annee de la vie, C’cst le seul cas de naisstince mul* 
tiple d’lm anthropoide qu’on connaise Les jumeaux, un male et une femelle, 
sont nes d'lme naissance prcmatur6e d’au moins quinze jouta Ils 4taient 
petits et faibles, mats de bonne aante. 

La croissance a phis rapide pour la fcmelle d«ins les six premiers mois 
apr^s la naissance Elle a eti relativemcnt beaiicoup plus rapide poui le 
male pendant les six moia suivants, cai liii, qiu a mnng^ de bon appetit et 
rapidement, a pns de la nourriturc supplimentaire facilement, tandis qiic 
sa soeui, q»i a mange peu ct lentement, a tr^s frdquemjncnt refuse la noiir- 
riture A Page dVn an le mile a pcs^ 5,88 kg, la feniclle 4,32 kg 
Temp^xamment les enfants out trds dilTerents le rndle, actif, indd- 
pendant, aventiireux, aggressif, rclativement sons pour de personnes, docile, 
la femelle, dispos6e i s’attacher i sn mere, non aggressive, cmintivc, timide, 
relatiYcment ay ant peur menie des observatcurs, indocile, et apparemment 
obstinee, 

La mere des jiimeaux a pns soin de leur propret^, a cxerc6 et a jou6 
avec eux notamment moms que dans Ic cas des m^res des petits uniques, 
selon notre observation A partir dii commencement elle a montre une 
tendance h empBchcr les petits de s'attachcr A elle quand elle se reposait 
Pour accompUr ceci elle s’est service frequemment dc la punilion Un tel 
comportement maternel u*a pas de pi^cedcnt dans notre experience avec 
les m^res chimpanz^ 

Dans ce cas la m^re n 6t^ amicnle et tr^s cooperative avec les observa- 
teurs Vers la hn de la periode du rapport elle permettnit quclquefoia h 
I’observateur de quitter sa cage, un petit dans les mams 
La m&re a enseigne aux petits h trouver la mamelle, h grimper, et a 
marcher D’ailleurs, dans les premiers mois, ils ont et6 bereds par le bras 
maternel pour apaiser leur irritation Vers la fin dc Tannce des efforts 
maternels pour sevrer les jiimeaux ont commence i se montrer, Cependant, 
Vallaitenient et Vaction de teter, la dernUre dcvennnt de moins en moms 
friquente, ont continiid jusqu’i la separncion finale des jumeaux de leur 
mire, Sgfcs d*\m peu plus d^un an. 
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SCHIMPANSENZWILLINGE. VERHALTUNGSVERHaLTNISSE UND 
ENTWICKLUNG 

(Referat) 

Dies berichtet uber die GcblJrt am 26 6 33 im Anthropoid Experiment 
Station der Yale Umveraitat, Orange Parli, Florida, von Schimpanscn 7 wil- 
lingen Die Entwicklung und mutter lichen Verhaltnisse werden fur (las 
erste Jahr des Lebens beschrieben, Dies 1st der ein^ige Fall einer viel- 
fachen Geburt bei eincm Menschenaffen Die Zwillmge, Mannchen und 
Wcibchen, wurden wenigstens zwci Woehen zu fruh geboren Sie warcti 
klein und schwach, aber gesund 

Die Entwicklung war schncll bei dem Weibchen wahrend der ersten 
sechs Monatc nach der Geburt Sic wai verhaltnissmnssig sclinellei bei 
iem Mannchen wahrend der folgcnden sccha Monate, denn er, der cm 
grosser utid schnellei Ftiesser warj nahin nnchtraghches Futter gern, 
wahrend seme Schwester, cine schlccte und langaame Fressenn, gcwohnlich 
Futter ablehnte Als sie ein Jahr alt waren, wog das Mannchen 5,88 Kg 
und das Weibchen 4,32 Kg, 

Das Temperament der Neugeborenen war schr vcrschieden daa Mannchen 
war nktiv, unahhnngig, verwegen, strcltlustig, verhaltniamassig furchtlos 
gegen Menschen, gelehng, daa Weibchen neigte, an die Mutter anzuklam- 
mern, war nicht streitlustig, war scheu, verhaltnismasslg furchtaam, sogar 
gegen die VI, ungelehrig und scheinhar sehr cigenainnig 

Die Mutter der Zwillmge pflegte und spiclte mit ihnen bedeutend wemgor 
als bei Mhttern, die nur cm Kind geboren haben, wie wir beobachtet haben 
Von Anfang an zeigte sic die Ncigung, das Anklammern zu verhindern, 
wenn sie sich ausnihte, Dm dies zu crreichcn, stiafFte aie aie oft Solches 
mutteriichc Verhaltcn hat kein Beispiel in unseiei Erfahrung mit Schim- 
pansenmuttern 

In diesem Fall war die Mutter freundlich und hochst yiiaammenwirkend 
mit den Vln Gegen Ende der Berkhtperiode gestattete sie dem VI 
manchraal, dass er den Kafig mit einem Baby in aeinen Handen vciliesae 

Lehrhilfc wurde den jungen Aden von ihrer Mutter bei der Lokalisleiung 
der Bnistwarze, beim Klettcrn und bcim Gehen gegeben Welter wurden 
sie wahrcfid der erstert Mflnatc durch den mutterlkhen Am gcschaiikejt, 
um sie zu beruhigen Gegen Ende dcs Jahres begannen die inutterlichen 
Versuche, die Zwillmge zu entwohnen Milchbildung und Saugen aber, 
das Ictzterc wemger, dauerten fort, bis die Endtrenming der ZwiUingc von 
ihrer MuUer erntm, als sie cm wenig mehr a!s cm Jahr alt waren 

Tomilin und Yeros 



the auditory localizing rehavior of the 

WHITE RAT IN RELATION TO CEREBRAL 
FUNCTION* 

FfOrn the Psychological Lahoraiones of Bionon Vnwersily 


L. A Pennington 


Although numerous expeiimental investigations of mammalian 
audition have been carried out, only d few have dealt directly 
with the behavior of the animal as a function of the spatial “source*^ 
of the sound. In studies of audition in other forms, localizing be¬ 
havior has seldom been more than incidentallv referred to Meyer 
(6) has reported a genetic study of auditory localization in the 
human individual and in representatives from many other snecies of 
vertebrates, His criterion of localizing behavior was based upon 
the aniinars overt response to the sounding whistle These motor 
responses were classified for the various age levels of his human 
subjects and of his various mammalian subjects. Szymanski (10) 
investigated localizing behavior in cats and dogs to a bell stimulus, 
interpreting h\s negative results, aftei thirty tiials, in teims of the 
inadequacy of his apparatus. Barber (1) suggested that the 
solution of Szymanski*s problem was prevented by the position habits 
of the animals and by the small number of trials given. Johnson 
(3), working with dogs, reported that, in contioiled experiments, 
the four animals used learned in 165 trials to approach the food- 
box over which the sounding buzzer was suspended. 

The white rat has been used in a number of studies of locomotor 
responses to sound stimulation Barber (1) specifically attacked the 
problem of the white rat's accuracy in auditory localization Seven 
animals in her study learned in 40 to 136 trials to approach the 
vicinity of a stimulus tap. Retention of this food-getting response 
to the tapping of a chisel on the stimulus board surrounding but 
separated from the reaction chamber was present after a forty-day 
interval Barber also reported the lack of locomotor localizing 

•Accepted for publication by Lconat^d Carmichael of the Editorial Board 
and received in the Editorial Office, September 13, 1934- 
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responses to tones Thuma (11), who used a T-shaped soundproof 
discrimination chamber, trained the white rat to discriminate two 
tones after a large number of training trials had been given This 
investigator suggested that the accuracy of the animals m re¬ 
sponding difterentially, one tone requiring the animal to run left, 
tlie other requiring the animal to tuin right, was dependent upon 
the localizing capacity of the animal studied. Muenzinger and 
Gentry (8) used a Y discumination arrangement in which the 
rat had to respond differentially to a diiected tone coming from the 
region of one arm or the other of the Y. Two groups of animals 
were used, those learning to appioach the sound-filled alley and 
those trained to choose the silent alley Both groups learned the 
response in about 150 trials, These investigators reported the be- 
havioi of the white rat before locomotor response to be that of a 
"listening” animal. Gentry (8) has consideied this behavior to 
have a definite relation to the success or failuie of the animal in a 
problem situation It appears possible, however, that the rats in 
this study were using a cue in some way related to that which 
would be used in auditoiy localization 

The capacity of the white lat to localize noise stimuli has been 
noted by the writer in a maze study (9). The aim of this investiga¬ 
tion was to note the effect of extra-maze buzzer stimulation upon 
the rat^s learning of a complex elevated maze pattern Animals 
learning without this sound stimulation required more than two and 
a half times the amount of time and trials necessary for other animals 
learning with constant buzzei stimulation from the left of the maze 
Quantitative evidence of localization in this study came from an 
analysis of errors made by the group learning with sound This 
analysis indicated that the rat had been able to localize noise at the 
left and that a change in position of the sound source to the light 
demanded a reorientation. Wiley (14), however, has repoited 
negative results in auditory localizing discrimination experiments 
Seveial procedures were used and a large number of training trials 
given in each instance The apparatus was then modified and the 
rat was now trained, this time successfully, in less than 200 trials 
to make a simple auditory-detei mined response on a T-maze arrange¬ 
ment 

In view of these studies and in light of the genetic study by Wada 
(13) of the development of the rats internal ear structure, which 
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indicates a morphological similarity to the comparable human sense 
organ, the present investigation was undertaken. 

Statement of the Problem 

The immediate aim of the present study was to develop a tech* 
jiique whereby a quantitative measurement of the rat*s capacity to 
localize noise could be obtained. Several investigations have reported 
evidence for and against localizing behavior in the white rat In 
general, the chief difficulty appeared to rest with the apparatus and 
with the procedure utilized The wiiter’s study (9) of the rat 
on the complex maze, in which extraneous auditory stimulation was 
supplied from the left, revealed both m quantitative results and in 
observation of the animal’s behavior that some sort of localizing 
ability might be a determining factor in the rat*s maze responses, 
It seemed theiefore that localizing ability could be made the sole 
differential criterion in an animal’s success or failure in a behavioral 
situation. 

A second objective of the study was to observe the effect of specific 
cortical destruction upon the auditory localizing behavior of the white 
rat This second objective has been dealt with only in a pre¬ 
liminary way in this paper and is at present being studied further 
by the author. 

Experimental Procedures 

A series of tentative experimental procedures was tried in order 
to determine whether or not it was possible to establish in the white 
rat a habit which was dependent upon the differential stimulus cues 
of the sort that are basic to the auditory localizing response. The 
first two procedures yielded negative results The third method, 
slightly modified to become the fourth, gave positive results. 

1. An elevated T maze was arranged in the soundproof room 
at the University of Michigan Psychological Laboratory The aim 
of this experiment was to construct an experimental situation in 
which the rat would learn to turn toward the sounding buzzer for 
food. Two electric buzzers were used with a double-throw switch 
which made it convenient to present the series LRRLLULRRL- 
RLLR. Ten male white rats were given 400 trials with only chance 
results. This technique was discontinued 

2. A stnng-pulling procedure, described earlier by numerous in- 
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vestigators and most recently and in greatest detail by Khiver (4), 
was ananged in the Psychological Laboratory at Brown University, 
Four male white rats were trained with an alternation series to 
pull in a sounding buzzer with an attached food cup. The silent 
buzzer-food cup and string attachment constituted the negative 
stimulus. The four animals learned in 200 trials to make this 
positive response A control experiment was carried thiough. The 
food cups were detached from the buzzers, the animals now were 
required to pull in the cup, placed in front of the sounding buzzei. 
Three hundred trials were given each of the four animals with 
only chance results. The earlier successes with the buzzer-cup ar¬ 
rangement seemed to indicate that the response was to vibrotactile 
and not to auditory cues Recently, however, Trueblood and Gold- 
farb (12) have continued this method and have reported positive 
results with three animals Each white rat required approximately 
850 training trials before control tests were given, after which 
these investigators conclude that the response is one of diffeiential 
localization m audition 

3. Following the attempt with the stnng-pulling procedure an 
elevated Y maze was substituted This maze stood 25 inches above 
the floor and rested upon celotex. The maze, likewise, was enclosed 
m a celotex chamber, 11 by 7 by 4 feet, which was lined with un¬ 
bleached muslin. The arms of the Y (see Figure 1) had return 
paths, Lj running toward the front of the enclosure Each Y-arm 
extension therefore connected directly with the food-box itself par¬ 
titioned into two divisions, an entrance space which led to a food 
compartment through a small apertiiie, The pathway of the maze 
standards was ^ inch in width, which, it was thought, in the 
light of Mileses study (7) of an elevated and enclosed identical 
maze pattern of different widths of pathway, would place a premium 
upon the correct choices as against chance responses. The interior 
of the reaction chamber was lighted by a 25-watt electric bulb located 
directly above the Y fork. The stimulus was a single electric 
^*medium frequency” buzzer mounted by heavy rubber bands to the 
corners of a three-sided celotex-hned box, which, m turn, was sus¬ 
pended through apertures m the top of the reaction chamber in one 
or the other of two hollow columns, C in Figure 1 Each of 
these columns was located five inches distant from one end of the 
Y arm. The front of each column was so covered with unbleached 
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Diagram of the ExpERI^f^NTAt Apparatus 
C indicates the original position of the biizzei columns, and represents 
the position of the colurrins after the original proceduie had bcpu 
modifipd, /I IS the entrance compaitment to the reaction chamber, F 
is the food compaitment Individual home cages for the experimental 
animals were used Scale inch to one foot 

n\usl(n that the buz 2 .er mount was invisible Each column jested 
upon the cement floor of the laboratory maze room Neither column 
came in contact with the celotex muslin-lincd -walls of the enclosure. 
The buzzer columns themselves were feet m height and were 
7 % inches by 6 inches in width The buzzer box was 5 inches 
square by 8 inches in height, outside dimensions. The buzzer, as 
arranged I was thus easily transferred by the exiperimertter to the 
second column as required by the alternation series The buzzer 
assembled in its support was lowered to a distance of 25 inches above 
the floor in the hollow column and was so suspended that the buzzer 
was approximately level with the maze pathway. This stimulus 
source was chosen so that the same Btimulating instrument might be 
used for each position in the alternation senes 
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Experimental Procedure I 

Ten female white rats were used in the type of Y-maze situation 
described above These animals were all three months of age at 
the beginning of the experiment Each animal was given a seven- 
day training peiiod in a practice Y set up outside the enclosure, 
during which interval all animals learned to traverse the narrow 
pathway with agility and speed The individual animal was allowed 
daily SIX grams of McCuUonVs diet fed as a dry meal with additional 
bits of dog biscuit soaked m cod liver oil Fresh lettuce for tlie 
group was placed in the food compartment of the reaction chamber 
duiing the experimental peiiods The food which remained after 
these intervals was placed in the living cage containing the ten ani¬ 
mals In this manner the amount of food consumed by each white 
rat was appioximately propoitioned 

After this preliminary training on the practice maze the rats 
were tiansferred to the leaction chamber arriingement and tlie actual 
experimental procedure was begun. For this experiment, the food 
cup and the buzzer source were for seven of the ten animals left, 
then right, right, and so on through the arbitrarily selected alterna¬ 
tion senes LRRLRRLL, For the remaining three animals the food 
cup was located in the opposite food compaitmeiit of the icaction 
chamber, and therefore rcquiied the animal to make a negative loco¬ 
motor response to the continuously sounding buzzer source Each 
animal was placed by the experimenter at the foot of the Y, A in 
Figure 1, and allowed to run to one or the other of the food com¬ 
partments After each alternation trial the animal was taken from 
the food-box regardless of error for this trial and placed in an indi¬ 
vidual compartment outside the reaction chamber. The same order 
of animals for each alternation trial was maintained throughout the 
series of eight runs which composed the daily senes. This proce¬ 
dure, with the buzzer columns located at the end of the Y arms, 
was discontinued after chance results had been obtained with 256 
trials. The expeiimcntal situation was then modified 

The modifications of the above apparatus included the change in 
position of the buzzer columns C to C and m the addition of a 
block to the entrance of the incorrect food-box. The presence of 
this block thus required the seven animals ^vhen in error to retiace 
and enter the proper food-box next to the sounding buzzer. For 
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the three animals required to make the negative response to the noise 
source, the food^box adjoining the sounding bu'^zer was blocked 
With the buzzer anangement placed only four inches from the 
entry of the Y-aim extension to the food^box the continuously sound¬ 
ing buzzer stimulations would come cither from the right or left of 
the animal upon its entrance to the maze chamber at A Further, 
each animal was allowed to eat at the food-box for a period of thirty 
seconds, which, it was surmised, might help m the fixation of the 
successful response In addition, as a possible olfactory control, food- 
cups were kept in each food-box throughout the daily alternation 
trial senes In light of these modifications the following procedure 
Was used. 

Seven of the ten female white rats of Wistar stock used in the 
foregoing procedure were selected for tr<iuimg under the modified 
conditions, One group of four animals was trdined to make a posi¬ 
tive locomotor response to the source of the sound, while with the 
other group of three animals training was continued toward the 
establishment of a negative response to the same stimulating con¬ 
ditions, Records were taken both in terms of right and wrong 
choices and in terms of the time each animal required to run from 
A to F, F\ All other experimental conditions remained unchanged 
with reference to the original procedure. Results in terms of an in¬ 
creasing accuracy for each daily alternation series indicated that the 
seven animals in the two experimental groups exceeded an arbi¬ 
trarily chosen criterion of ?5-per'cent accuracy for a period of ten 
days during which time eight trials were given daily It so hap¬ 
pened that in the number of trials given all the seven animals ex¬ 
ceeded the ^'easier criterion” of Muenzinger and Gentiy (8) of 80 
per cent, while three of the seven attained better than 90-per-cent 
accuracy, which satisfied the criterion used by Hunter in his in¬ 
vestigations with tone discrimination with the white rat. It was 
therefoie decided that each animal should be held to its individual 
level of performance achieved in the original learning period in re¬ 
tention tests. In each case this individual criterion has exceeded 
80-per-cent accuracy in 80 consecutive trials 
After training had been completed, a number of control experi¬ 
ments were performed to ascertain whether the localizing behavior 
was a function of the differential auditory stimulation or of some 
uncontrolled sensory cue The control experiments were as follows. 
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1, To eliminate the possibility of any visual cues the animals 
were tested in the dark* Records indicated that each animal main¬ 
tained a level of performance which satisfied the cutenon It was 
noted that some animals made better records than previously. Analy¬ 
sis of the time in seconds required to run the maze m the daik as 
compared with the same response m the presence of light indicated 
that greater time was required in the dark. 

2 To eliminate the possibility of vibratory cues from the experi¬ 
mental situation the buzzer mount was suspended from the ceiling 
of the maze room. Contact with the hollow columns was made 
impossible m this way. This experimental test gave no evidence of 
a distuibance in performance of any of the seven animals. As a 
further clicck it was thought advisable to remove for a series the 
block to the incorrect food compartment in order to eliminate pos¬ 
sible differential echoes which might be thought to arise therefrom 
during the daily experimental periods. The animals still maintained 
their original level of localizing behavior 

3. To eliminate the possibility that the ammals had learned the 
experimental alternation senes this senes was changed three times, 
These changes were as follows* LRRLRRL; LLRRTRRL; 
RRLRLLRR, The results from these tests indicated a slightly 
higher degiee of accuracy of peiformance than most of the seven 
animals showed with the original LRRLRRLL training series. 

4. To eliminate fuither the possibility of an olfactory cue the 
maze pathway was washed with a clean damp cloth after each trial 
for an alternation senes A disturbance in time was noted, but 
each animal maintained the criterion first chosen, and a few ex¬ 
ceeded this by some points. 

5. To eliminate the possible cue from handling the animals the 
experimenter modified the usual procedure. During the actual daily 
experimental periods the experimenter placed the animal m tlie small 
compartment A which led into the reaction chamber when a panel 
was lifted. The operator previously had opened this door while the 
animal was m the compartment. In order to eliminate a possible 
cue from this source, the door was opened by a string attached to 
the knob of the panel and pulled from the rear of the enclosure by 
the experimenter. No distuibance was noted in time or in responses. 

6. To eliminate further uncontrolled cues and to determine 
whether or not the performances of the seven animals were dependent 
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upon the sound souice, buzzer stimulation was omitted altogether. 
During this test the block was removed from the food compartment 
entrance. Food was thus available in each box. The seven animals 
all gave chance records showing almost exactly a 50-50 relationship. 

7. To determine fuither the dependence of the animal upon 
sound stimulation the intensity of the buzzer stimulus vi^as increased. 
The results indicated that the rat was affected by the change in the 
degree of intensity. The three animals trained to run away from 
the sound source now scored peifect trials. Tire four animals trained 
to run toward the sound source showed what might be characterised 
as emotional distuibance, lengthened time, and a tendency to avoid 
the pathway which led them to the food^box adjacent to the noise 
With the decrease in the sound intensity to its former amplitude, all 
animals maintained their original level of performance 

Prom this series of control experiments it was asserted with as¬ 
surance that no animal was reacting to secondly cues in the ex¬ 
perimental senes Rather, it appeared that each rat was respond¬ 
ing to the noise stimulus and that consequently the animal^s suc¬ 
cess in choosing the correct food compartment appeared to be de¬ 
pendent upon the animars capacity to localize the position of the 
source of the sound. This seemed directly apparent, moicover, from 
observation of the animals as they approached the junction of the 
forks. The “choosing behavior*’ of Muenzinger and Gentry was 
clearly in evidence in the present experiment. Typically an animal 
would move first to one arm and then to the other at the point of 
junction. Sometimes an animal might sit up on its hind feet and 
appear to “listen,** turning its head first one way and then another. 
It seemed probable to the experimenter that one might well attempt 
a Con elation of localizing behavior on the basis of these oveit re¬ 
sponses as contrasted with those situations in which the animal ran 
very rapidly from the restraining compartment upon the maze and 
appeared to pay little “attention** to the auditory stimulus. If 
such a “subjective criterion** had been accepted, which it was not, 
the performance might well have approached 100 per cent. 

Under the expeiimental conditions described above, the follow¬ 
ing results may be offered with reference to the group of seven 
female white rats, four of which were trained to make a positive 
localiWng response to a noise stimulus, and tliree of which made a 
negative reaction to the same stimulus source. 
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1. The white rat can be biought to make both positive and 
negative responses which may be shown to be dependent upon the 
position of the generating mechanism pioducing the energy of the 
auditory stimuli used m this study. 

2 Each animal was able to exceed the "easier ciitenon’* adopted 
by Muenzinger and Gentiy, and three of the seven were able to 
attain the criterion which Hunter chose in his studies of the rat^s 
sensitivity to tonal stimulation. 

3t Under the modified experimental conditions the seven se¬ 
lected female white lats were able to reach this level of performance 
with 328 tiials With the original expeiimental airangements, these 
animals liad been given 256 trials, A total of 584 training trials, 
theiefoie, was given each animal 

4, The series of control experiments, far from indicating any 
detrimental effect upon the performance of the seven animals studied, 
showed in certain instances actually a higher level of perfoimance 
than had been attained up to that time in the regular training series 
This incicase, however, was not greater than might have been ex¬ 
pected as a result of the additional triiils given tn the control series, 

5 An analysis of the time records for each animal in the last 
80 consecutive trials indicated that the animal running toward the 
sound travelled faster on the average in each trial than did the 
animal running away from sound This statement is in agreement 
with the wnter^s note on the superior speed with which the white 
rat travelled toward buzzer stimulation on an elevated maze as con¬ 
trasted with the slower rate of movement away from the sound source. 
Tlic average time for each correct response for the group running 
from sound was seventeen seconds This rate may be contrasted 
with the ten-second rate per trial for the group running toward 
the sounding buzzer and the adjacent food-box, A further analysis 
of the final 80 trials in terras of time records showed no significant 
difference between right and wrong choices with animals running 
either towmd or away from the buzzer source 

Experimental Procedure II 

An additional group of ten male white rats was given a training 
period each day for seven days upon a narrow-pathway elevated maze. 
They were then transferred to the modified experimental arrange¬ 
ments already described This group of «minfials of Wistar stock, all 
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exactly thiee months of age at the beginning of the experiment, was 
required to make only positive locomotor responses to tlie sounding 
buzzer. Each animal was given two alternation senes of eight 
trials each daily^ one in the early morning and the other in the late 
afternoon. The actual experimental pioccdure was a repetition of 
that used with the group of seven female animals under the modified 
conditions of the first experiment. Following the tiaining period 
thnse ten animals were given a series of tests identical with those 
given the seven animals of Experiment I, except for the omission of 
the test trials involving the change in the intensity of the butszier. 

Results of this second experiment are presented below 

1. Nine of the ten male white rats of this group were trained in 
648 trials to make positive locomotor responses to an auditory stimu¬ 
lus source. These animals achieved a mean accuracy of 85 per cent 
for the consecutive series of final 80 tiials, which scries constituted 
the experimental criterion. One animal, number 13, sfiowed per¬ 
sistent '^position, habits^* throughout the training period, and experi¬ 
mentation with this animal was discontinued. 

2 During the experimental control tests the nine animals reached 
a higher mean score m accuracy than the group had obtained with 
the final 80 trials of the original training periods This statement is 
substantiated by the mean score in accuracy for the control series 
of 91 per cent as contrasted with the mean score in accuracy of 85 
per cent in the final 80 trials of the daily training alternation series. 
It is suggested that this higher score in percentage of accuracy for 
the group m the control series may be due to the continuation of the 
training in an experimental situation which the animal has not yet 
completely mastered. Further, this higher percentage of accuracy 
in the second experimental control senes might be explained to a 
degree by the omission of the intensity changes which have been re¬ 
ported earlier to bring about notable disturbances in all animals 
trained to make a positive response under the conditions of Experi¬ 
ment I. 

3 A further vibrotactile control was attempted The vibnssac 
of one animal, number 19, were cut during the control series. This 
animal passed all the tests. 

From these results and from the observations of the animals* be¬ 
havior at the Y fork, it was concluded that the nine white rats in 
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Experiment II were making orienting locomotor responses dependent 
upon the position of the auditory energy source. 

Discussion of Experimental Data 

The experimental data thus far presented have imdicated that the 
white rat can he brought to make directional locomotor responses 
dependent upon the position of an auditory stimulus. It would ap¬ 
pear that under the experimental conditions described earlier a de¬ 
mand IS placed upon the animafs capacity not only to localize the 
sound stimulus in its environment, but also to relate the position of 
tlie noise with the position of the leward. This demand upon the 
sensoiy capacities of the white rat, when the animal is placed in such 
a totally novel and nitificial environment as the present study has 
involved, indicates in the light of the positive results recorded above 
that the albino rat Is capable of responding differentially to a very 
sliglit auditory cue Similarly, such slight cues have been shown by 
numerous investigators to play an important role in auditory localiza¬ 
tion of the human subject. An analysis of the animars ability to 
learn this specific discriminative behavior pattern is therefore of value, 
It also forms an excellent basis for the comparison of the experimental 
behavioral results obtained in regard to this characteristic and dis¬ 
criminative response both before and after cerebral lesion. 

In both experimental senes the calculations were made ui terms 
of the absolute number of errors made and in terms of the percentage 
of accuracy. For the study of the absolute number of errors the 
recoids of the training trials for each group of animals, seven female 
white rats and ten male animals, were divided statistically into a 
number of groups of trials Each such statistical group was arbi¬ 
trarily set at 80 trials each. In order to make comparable these 
arbitrary divisions of 80 trials each, they were counted off fiom the 
final training period during which the animal gave positive evidence 
of localizing behavior. For each such trial sequence the mean num¬ 
ber of errors for each alternation senes of eight trials each and the 
standard deviation of the error distribution were computed. These 
computations were then recorded in order of the trial sequences, 
and therefore in the forward direction. Table 1 indicates these 
mean values for the two groups of animals for each sequence of 80 
trials. In this table the error score of the median animal m each 
group has been included for sake of comparison. 
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TABLE 1 

Meai^ Scores in Errors for Each Statistical Grouping* 
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43 
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94 
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4,0 

79 

3,7 
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Female mean 

2,97 

106 

2,1 

93 

102 

.63 



Female median 

2,9 

S2 

20 

1 2 

1,0 

78 



Male mean 

3,0 

,66 

3 0 

1 1 

2,1 

95 

95 

,42 

Male median 

3 3 

10 

3,1 

1,2 

2,2 

85 

1 0 

44 


♦Tliig table contains a sumniary of the menn number of errors and stand¬ 
ard deviation in eirora for each training sequence of 80 trials These 
values are presented for both groups of animals The median score in 
errors for each sequence unit accompanies each sequence value for use 
in comparison with the mean in errors. 

With the seven female animals trained under the conditions of 
the first experiment the mean number of eirors indicated only chance 
records up to the fifth sequence of 80 trials each. Improvement, as 
shown by the decreasing rnean of the cirors and a steadily decreas¬ 
ing standard deviation, does not appear before about 400 training 
trials have been given. On the other hand, these seven animals ap¬ 
pear to achieve their greatest accuracy in the seventh sequence of 80 
trials at which point the mean error and standard deviation scores 
are smallest. It Was immediately after this training sequence that 
the control experiments described above were earned through 

Data obtained under the conditions of the two experimental pro¬ 
cedures were further analyzed by calculating the mean percentage 
accuracy of localizing responses of the two groups of animals for 
arbitrarily selected statistical groupings of 40 consecutive trials each, 
These results agree in the main with those deiived from a study 
of the mean score in errors for each sequence of 80 training tiials 
Further, these mean values in accuracy show for the seven animals 
in this experimental group that llierc exists no positive evidence of 
improvement in oriented locomotor icsponses bcfoie 400 training 
trials have been given The values also show the presence of a grad- 
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ual rise to a high degree of accuracy after about 480 trials, No 
significant difteience was noted between those animals trained to 
make the positive response as compared with those trained to respond 
negatively. 

The analysis of experimental data was repeated foi the nine am- 
mals trained under the conditions of the second procedure The 
mean scoies in errors, summarized m Table 1, for each sequence 
of 80 training trials showed the initial chance responses of the nine 
cases Table 1 also indicates a peiiod of training during which 
the mean scores in errors disclosed less than chance responses. A 
study of observational data brought out the fact that it was dur¬ 
ing this period that the so-called ‘^position habits*' were formed 
Indeed, it was dining this peiiod that the experimenter withlield 
rewaid regardless of the choice at the Y fork in the effort to disrupt 
such pcifoimances After this had been accomplished, actual im¬ 
provement with the nine animals of this gioup was not apparent 
from the experimental recoids or from non-quantified observations 
until after 480 trials had been given. There followed then a 
gradual rise in accuracy as shown by the mean score in errors of 95 
for 80 trials in the eighth statistical sequence. 

The statistical values in terms of mean errors in 80 trials for the 
nine tiaincd animals of the second experimental group weie borne 
out by the analysis of the behavioral data in terms of percentage 
accuiacy foi each statistical grouping of five alternation senes of 
eight trials each. With reference to the first statistical grouping of 
this senes there is brought out an observation made upon seveial 
animals trained to make a positive locomotor lesponse to buzzer 
position. It had been noted during the early stages of the training 
period that tliese animals tended to run away from the sound when 
fiist placed m the experimental situation This would seem to indi¬ 
cate that a negative lesponse would be more readily formed than a 
positive reaction This observation was not supported, however, by 
the recoids obtained from the three female white lats trained to make 
a negative response to the noise source The mean values in per¬ 
centages of accuracy for the positive and the negative cases showed 
slight deviation in the cases of the first experimental group, In 
view of these conflicting results from the two gioups of animals, 
further experimentation obviously would be necessaiy before any 
conclusion could be oftered as to the validity of tlie observation 
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described above. Following training-trial 520, liowever, there ap¬ 
peared a continuous rise to a high level of performance, after which 
the nmc animals were able to pass all the control tests with a higher 
mean score in percentage of accuracy than the group had shown 
during the final 80 training trials. The final peicentage of training 
accuracy reenforced by the inciease in mean scores m accuracy 
throughout the control experiments has been taken as evidence for 
the presence of auditory localizing behavior of the white rat. 

If an analysis is made of the training peiiods given under the 
conditions of the two foregoing experiments, the following steps in 
the learning process in this situation may be noted. 

1. An extended period, exceeding 400 trials, dining wliich the 
two groups of animals showed only chance responses 

2. A shorter period, approaching 200 trials and overlapping with 
the 400 trials mentioned above, during which the nine male animals 
in particular gave evidence of position habits ” As a speculation it 
may be said that the absence of persistent lesponses in the first 
experiment possibly may have been due to the modification of the 
experimental procedure at the time such habits seemed to appe.ir in 
the animal^s reactions when trained under the conditions of the 
second procedure. 

3. A final period, approximately of 100 trials, during which the 
animal gradually achieved a higher degree of accuiacy and after 
which sixteen out of seventeen animals were able to pass a senes of 
contiol experiments with increasing accuracy, Improvement appeared 
to continue with the test series after actual training with the original 
learning alternation series had been discontinued. This final period 
of improvement may suggest an explanation for the negative results 
obtained by Wiley (14) with a Y maze and those obtained by the 
writei with a T maze. It will be remembered that with 500 trials 
Wiley gained little or no evidence for more than chance lesults The 
present writer found only chance records with 400 training trials 
with the T arrangement. It is suggested, in view of the experimental 
data presented in this study, that had Wiley continued the training 
period for an additional 200 tuals evidence for auditory localizing 
behavior might well have appeared. 

Reference has been made to the observable localizing behavior of 
the animals during the final stages of the training period. This form 
of behavior, called by Muenzinger and Gentry "choosing behavior," 
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was not observed prior to the 400th trial It was noticed particular¬ 
ly m the last 100 trials. It was during this period that the animals 
began to show a higher degree of accuracy, both in the training and 
in the test series. Each animal was always carefully watched at the 
Y fork before the choice was made. If what has heen defined as 
'^overt localizing behavior” was apparent, a record was made of this 
judgment, These records, then, weic studied and compared with 
the accuracy of the ensuing runs. It was found with this subjective 
cnteiion that rarely, if ever, was an cnor made. With the increas¬ 
ing accuiacy of tlve final 80 trials there was noted in the records 
an increasing number of these judgments based upon the bcliavioi of 
the animal at the Y fork. From the relationship which appears to 
exist between such a criterion and the animars accuracy of localiza¬ 
tion It appeared likely that in those runs during whicli such behavior 
was absent and when the animal ran out very rapidly from the 
restiainiiig compartment, the factor of ^‘lapses of attention’^ might 
from one point of view be held responsible for many errors, It is to 
be noted that investigators with similar problems have made com¬ 
parable observations. This overt localizing behavior and possible 
*‘lapses of attention*^ have been described by Muenzinger and Gentry 
and mentioned by Thuma. 

Conclusions Based upon Be'havioral Study 

1. In Experiment I three animals learned with 584 trials to 
make a negative directional locomotor response to a specific noise 
stimulus whose source varied in position from trial to trial. Four 
animals learned with S84 trials to make a positive directional 
locomotor lesponse undei the same experimental conditions. These 
animals achieved an accuracy which exceeded 80-per-cent-corrcct 
responses during a period of ten days in each of which every animal 
was given ciglit trials. 

2 In Experiment II nine of ten animals were trained success^ 
fully with 648 trials to make a positive locomotor response which 
was shown to be a function of the position of the buzzer whidi 
generated the auditory stimulus These nine white rats achieved an 
accuracy exceeding 80-pcr-cent-correct responses during a consecutive 
senes of the last 80 training trials 

3 Analysis of the training period in terms of errors and in terms 
of percentage of accuracy for statistically selected groupings of tram- 
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mg trials indicated that the experiment^al animal made only “chance” 
records through 400 trials; that ''position habits'* appeared during the 
later poition of these 400 trials and persisted for some time until 
disrupted by a slight modification in the experimental procedure; 
that actual "overt localizing behavior" appeared somewhat gradually 
within the final hundred trials, after which the animal passed the 
control tests with increasing accuracy. 

4 The results fiom tlie control experiments and from the ob¬ 
servations upon the animals' choosing behavior permit the conclusion 
that the white rat undei the experimental conditions described above 
is capable of localizing a specific noise stimulus located in tlie animal's 
environment 

Postoperative Retention 

The sixteen white lats trained to make differential responses to 
noises as desciibcd above were subjected to the following pro¬ 
cedure, All these animals, after they had reached and maintained 
a high level of accuracy during the control experiments, were given 
a ten-day rest period m agreement with the general method adopted 
by Lashley (5) in his detailed studies of the neural con elates of the 
white rat's behavior Each animal was then given a preoperative 
retention test for the localizing response to the buzzer stimulus which 
still varied in spatial position dependent upon the alternation senes, 
Each animal was letrained at this time until the oiigmal level of 
accuracy of localization waj> reacquiied. A cortical operation was 
performed immediately thereafter during which proceduie aseptic 
precautions were taken. The lesions were made for the most part in 
the posterolateral regions of the ceiebral hemispheres Ten days after 
the operation the animals were again returned to the situation Each 
animal was trained until it reached its own original cnteiion of 
localizing behavior, or until, after very prolonged experimentation, 
It seemed unable to reach this cnteiion If this criterion was reached, 
the operated animal w«is given a control test consisting of a different 
senes of alternations to rule out the possibility that a position habit 
or a response to a learned alteination was deteimining the behavior. 

Six of the sixteen trained animals were operated upon Following 
the retraining period the animals were killed, their brains icmoved, 
fixed, sectioned, stained, and mounted The percentage of cerebral 
lesion was then determined by means of a proportional divider and 
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by pi ammeter measurements. By this method the location and mag' 
nitude of the lesion was determined and quantified The ten ani¬ 
mals not subjected to cerebral lesion weie given the same operative 
tests, and so were held as normal control cases in order to check 
the retention of the auditory localizing habit after a delay of ten 
days followed by a second ten-day lest intcivah 

The following statements may be made in summary of the pre- 
operative retention tests and of the control cases used m the post¬ 
operative test period 

1. All expelimental animals under the two experimental pro¬ 
cedures used in this study leacquiicd their original levels of localiz¬ 
ing behavior in less than 70 tiials aftci an initial ten-day rest period. 

2. All control animals, ten in numbei, reacquired their original 
levels of accuracy in localizing a noise source in less than 105 trials 
after a second ten-day rest period, 

3. It was concluded that normal animals retain the auditory 
localizing icsponse during two ten-day periods of rest with only 
slight imperfection This statement is based upon the number of 
trials required by the animals to regain their original levels of 
localizing behavior. 

The following results, which depend for their verification upon a 
more detailed analysis, were obtained from the six cases subjected to 
cerebral lesion following training in the discrimination between posi¬ 
tions of a noise stimulus in space Four of the six cases vvere given 
bilateral cerebral lesions m the posterolateial area of the liemispheres. 
From a study of postoperative tiials and errois these four lesions 
showed an effect upon auditory localizing beliavior which was rough¬ 
ly proportional to the size of the cciebral insult. The size of the 
lesions within area p ranged from 16,7 to 24 per cent The number 
of retraining trials necessary for the animals to regain their former 
level of performance ranged from 256 (75 errois) to 1224 (509 
errors) In the case of the animal which was given 1224 retraining 
trials, however, there were obtained only cliance results. Tins animal 
failed completely to reacquire its former level in training of 97 5- 
per-cent accuiacy in localization It was believed that the inability 
of this animal to reacquire the localizing habit was due to the destruc¬ 
tion of subcortical structures which might well have involved the 
auditory radiations. 

Two additional cases with lesions in the frontal brain areas, rang- 
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lag from 20 to 23 3 per cent in size^ produced no disturbances m 
the auditory localizing responses of the animals. Inasmuch as area } 
was involved m these two cases it might be argued that area p of the 
posterolateral brain region alone was functional in auditory localiza^ 
tion. 

This brief analysis has suggested that area p is functional in the 
type of behavior under consideration, although more cases are neces¬ 
sary before the validity of the statements made above can be assured, 
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LE COMPORTEMENT AUDITIP LOCALISANT DU RAT BLANC 
A VitGARV DE LA FONCTION CfiRt^BRALE 
(Resume) 

Lea resuUata de cette experience montrent que Ton pent entraincr le 
rat blanc h faire dcs rdponsea differenticlles h. des stimuli auditifs de bruit 
lesqiiels ne sont differcnta qu*ji rdgard de leur position spatialc dans lea 
environs de I'animal. On a fait vcnir telles rdponsea avec succcs cliez Id 
nnimaux apics des pdriodca d’enLrainement variant de 584 A 648 dpreuves 
L’appnreil employd s’est compose d'lin labyrinthe cn forme de Y, dlevd, 
specialemeiU construit, A aentiera ctroits, Icqucl on n protdgd prcsquc com- 
pletcment contic lea atlmuli occasionncla Dcs cxpducnccs de controle pour 
gouverner la determination possible du compoitement diffdrential par dcs 
auggestions autre que le locus apatinl du stimulus aiiditif ont donnd dca 
rdsultatH negatifs On a piodiut cxperimentalement des Idsions cerebrnles 
chcz 6 des 16 animnux entrainds* L*dtude du comportcment poatopdratif 
de CCS 6 nnimnux operda, cn compaiaison avec le groupc de controle des 
nnimaux: cntrariida mais non operes^ a montre dca degiea variants dMnter- 
ference avec Thabilete antciicurcment etablic A locnliser spatlalcment le 
son. L’dtude histologique a montrd que cctte interfdrencc a dtd assez 
proportionnclle h la grandeur de la lesion dans rnire f de I’dcorce II faut 
considdrer ces resultats sur la fonction cerdbrale A I'egard de I'hablletfi 
auditive localisante du rat comme cxplorateiirs et tentatifs, 
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DAS LOKALISIERENDE GEHORVERHALTEN DER WEISSEN RATTE 
IM VERIIaLTNIS ZUR GEHIRNFUNKTION 
(Ref e rat) 

Die Resultate dieses Experiments bewciseiii class die weisse Ratte trainiert 
werden kann, untcrscheidende Antworten auf Gehbrreize zu machen, die 
sich nur in ihrer Raumlokalisierung in der Umgebung dca Ticrcs unter- 
schciden Antwoiten dieser Art wurden in 16 Tieren erfolgreich nach 
Obungspeiioclen von 58+ bis 648 Proben hcrgeatellt Der Apparat beatand 
alls einem spcziell gebnuten Y-Labyrinth, das fast ganz vor zufaliigcn 
Rcizen geschut/t wurde Nnchpnifungsexperimente zui Kontrolle der 
moglichcn Bestimmung des unterscheidenden Verlialtens durch Leitfaden 
ausserhalb der Raumstelle des Gehorreizes ergaben negative Resultate. 
Gehirnverlctziingen warden in 6 der 16 trainierten T'^icre experimentell 
erzeugt. Nachoperative Verhaltungaunterauclumgen dieser 6 opeialicrten 
Ticrc zcigten im Vergleich ziir Kontrollgruppe verschicdenc Grade der 
Interferenz mit der vorher fcstgelegten Fiihigkeit, den Laut rnumlich zu 
lokalisiercn Histologische Untersuchungen zeigten, class diese Intcrfercnz 
ungefahr proportional zu dcr Grosse der Verletzimg mnerhalb der Flache 
p der Rinde war Diese Ergebnisse von dcr Gehirnfunktion im Verlinltnia 
zu der lokalisierendcn Gehortatigkcit der Ratte mussen als forschend und 
probend , angcschen werden 
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ARE THERE TWO SPECIES OF TWINS?* 

Trom the Depariment n/ Psychohi^y of the University of H^ashinpion 


Stevenson Smith 


We are reasonably sure that among human twins theie are those 
of monozygotic origin and those of dizygotic origin We are con¬ 
siderably less sure of the diagnosis of any particular pair of twins. 
The criteria for distinguishing monozygotic from dizygotic are of 
two sorts The first group of ciitciia concerns the character of the 
placenta and related structures which may be observed at birth. The 
second class of criteria have to do with the measurement of physical 
traits and the degree of sinmlarity of these traits as observed in the 
twin pairs. No absolute criterion for distinguishing monozygotics 
from dizygotics has yet been proposed. None is free from doubt, 
The examination of the afterbirth is geneially conceded to be a bet¬ 
ter means of diagnosis than as tlie examination of the physical re¬ 
semblance of the individuals The former, howcvei, is not always 
feasible and the measurement of physical traits has the advantage of 
being possible at any age. 

In the measurement of physical traits of twins evidence can be 
found for the existence of two species, and a reliable criterion can 
be devised for the diagnosis of the two species This paper reports 
an experimental effort to prove tlie presence or absence of two species 
of twins, and includes a proposed method foi the diagnosis of indi¬ 
vidual pairs 

The Present Study 

Our assumptions are that if monozygotic twins exist they occur 
only in pairs of like sex, and, further, that they are as a gioup more 
similar in any tiait than are dizygotics. It would follow, then, that, 
if monozygotic twins exist, pair differences would be less in un¬ 
selected twins of like sex than in the unselected twins of unlike sex 
Through a study of the distribution of these diffeiences we can 
arrive at a criterion of monozygotic twins 

♦Accepted for pubheation by Carl Murchison of the Editorial Board 
and received in the Editorial Office, September 18, 1934-, 
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Sixty-nine pairs of twins of like sex and seventy pairs of unlike sex 
were measured foi height and weight. Coats, sweaters, and shoes 
were removed Forty-three of the pairs of unlike seX were Oakland, 
California, children, measured under the direction of Dr. Haiold E 
Jones, who generously contributed his results to this study. The 
rest were Washington childicn from Seattle and Spokane All 
measures were converted into standard scores according to age and 
sex in order to make possible the calculation of differences in boy- 
girl pairs and to keep a^e constant. Highly reliable standard 
deviations for height and weight do not exist. Tliose used in this 
study were derived fiom Baldwin’s reported M-D’s and then 
smoothed. Height and weight means were taken from the Bald¬ 
win-Wood tables 

Any trait, such as height or weight, is distributed approximately 
as a. probability surface fiom which we may compute the mean and 
standaid deviation of the trait. The differences in magnitude be¬ 
tween random individuals of the population also constitute a fre¬ 
quency distribution The mean of this distribution is zero; its 


TABLE 1 

The Distridutiom of This Sample 



Like 

Mean 

sex 

SD 

Unhke 

Mean 

sex 

SD 

Diff. 

SD.i,, 

Standard score height 

+ .15 

IH 

— 

127 

1 94 

Standard score weight 

— ,34 

1 68 

— 40 

1 38 

23 

Standard score Ht-Wt 

+ 50 

1 22 

+ 14 

I 06 

1 85 

Age in years 

1046 

2,55 

12 84 

2 89 



variance is twice that of the tiait in the population (The variance 
IS the squaie of the standard deviation ) If more than chance 
similarity exists between the pairs, i.e , if the measures are cor¬ 
related as in the case of familial resemblance, the S D of tlie score 
differences will be less than chance expectation. If complete simi¬ 
larity exists between the pairs the S.D, of the score difference will 
be zerOi 

The twins of like sex were found to be taller and considerably 
Iightei than the general population from whom the Baldwin-Wood 
norms were derived The twins of unlike sex are both shorter and 
lighter than average and under weight for their height. Both 
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these groups showed a greater than normal variability in height and 
weight The mean of height minus weight shows the average excess 
of the children's height beyond expectation from known weight. 
This excess of height is much greater tor the like-sex group and 
might suggest that monoz^ygotic twins are of slighter build. The 
S.D. of height minus weight is a measure of the degree in which the 
individuals are like themselves, the degree in which their divergence 
from the mean in height corresponds to theii divergence from the 
mean in weight. If there were no correspondence m the height 
and the weight deviations in the individual, tlie expected S.D. would 
be 1.73 for the like-sex group and I 50 for the unlike^sex group. 
If there were perfect correspondence In the two traits the S D.*s 
would be zero. The ratio of observed correspondence to chance 

TABLE 2 

The Cokkesvondence of Twin Pmrs 

Like Unlike 

Double entry r 9cx pairs sex pairs 

Height 72±ol .44± 05 

Weight J4±03 .37rtvOS 

Ht-Wt. .76±02 37±0S 


TABLE 3 

The Variamllty or Pair Differences 




1 

2 

Chance 

3 

Obtained S.D 


Obtained^ 

Like Unlike 

expectation 

Like Unlike 

Chance SD 
Like Unlike 


Bex 

sex 

sex 

sex 

sex 

a ex 

S diff, 

1 03 

MM 



WEM 

■■ 



mSM 


IB 


mm 

diff 


■■ 


Dh! 

mi 

Bl 


*For the sake of precision these values were calculated from the scores, 
not from the formula for the S D. of the difference 


corre5>pondence is the same (71) for both groups. So we may con¬ 
clude that there is the same degree of pattern variability among the 
individuals in the twins of like sex and in the twins of unlike sex. 

If the assumed S,D,*s of trait distribution derived from Baldwin, 
in. terms of which the standard scores arc expressed, had been the 
same as those of the experimental population, then the expected S.D. 
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of trait difference for chance pairing would have been ^/2| or 1 41 
But our sample of 278 children showed a considerably greater dis¬ 
persion (Table 1). The S*D,*s obtained by Gray and Ayers are 
somewhat smaller for height and larger for weight than those derived 
from Baldwin (Table S), and in comparison with Baldwin^s figures 
they are relatively larger for girls than for boys for both height and 
weight. From the S.D.^s of Table 1 the chance expectation is cal¬ 
culated for the S DJs of the differences and given m Table 3. If 
complete similarity existed in each pair the S D.’s would be zero 
The S.D.'s (Table 3, column 3) lie between chance expectation 
and zero. The values in both height and weight are relatively nearer 
zero for twins of like sex than for twins of unlike sex. This is what 
we mi gilt expect if monozygotic twins were present. 

Both groups show strong familial resemblance between pairs. The 
degree of resemblance in the twins of unlike sex should correspond 
to that of siblings of like or unlike sex and of dissimilar age, unless 
external conditions affecting twins at the same age tend to make 
twins more alike than ordinary siblings. The study of sibling differ¬ 
ences would serve as a control check for the present study. 

The S.D, of the Differences between Monozygotic Pairs 
The S D of the score differences of like-se\ pans is approximately 
half chance expectation both for height and weight (Table 3, 
Column 3). It is within this group that we assume the existence 
of monozygotics The S D. of the score differences of unlike-sex 
pairs is approximately three-fourths chance expectation both for height 
and weight In this group we assume that there arc no monozygotics. 
Knowing the S D. of the scoie difference for dizygotic twins, namely, 
the unlike-sex group, and the S D of the score difference for the 
mixed monozygotic and dizygotic twins, namely, the hke-sex twins, 
we may solve for the S.D, of the score difference of the monozygotic 
twins. If we assume that monozygotics comprise half of the group 
of like-sex twins, then, all means being zero, 

= 2o^i — 

where 7rio are the monozygotics, / the like-sex twins, and u the 
unlike-sex twins. For height = *144, but for weight and for 
height minus weight we get values of “x/—.08 and \/—.14 These 
latter are impossible as the S D of the monozygotics can not be less 
than zero. Either our like-sex group contained more than half 
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monozygotics, or certain errors operated to make the apparent differ¬ 
ences between the unlike-sex pairs greater than, the actual differences. 
The sources of error arc discussed later. 

Out of 112 twin births, 41 weie monochorionic and 71 diocliorionic 
according to Klein^s observations If, accordingly, wc assume that 
there exists in our sample of like-scx twins monozygotics and dizy- 
gotics in the ratio of one to two, then 

This makes matters still worse 

If we assume that no error exists in the measurements or in the 
M’s and S of the traits that were derived from Baldwin's 
results, we may calculate the proportion of monozygotics to dizy- 
gotics jn our hke-sex twin group that would make these results 
possible. 

-A.S, 

then, if <rmo = o 

n(H(T^di 

rijno - iHi 

o^mo^di 

where mo are monozygotics and di are dizygotics, Substituting the 
StD's of Ht-Wt (Table 3, column 3, line 3) which, to he possible, 
demand the greatest propoition of monozygotics, 

ttmo = 1.56 nm 

That is, even if there were no pair differences in the height-weight 
pattern of the monozygotics they would, in order to satisfy the 
equation, constitute 61% of the like-sex twins This is remotely 
possible, especially as the twins were brought to the laboratory as a 
result of newspaper publicity Maternal pride and interest are to 
some extent proportional to the similarity of the twins, and it may 
well be that our population was somewhat selected on the basis of 
likeness of the pairs 

The important point is, however, that the differences between 
the monozygotics, although certainly not zero, are probably very 
much smaller than the differences between the dizygotics. If this 
rule holds for traits in general, we may anticipate statistically what 
the result would be if the differences in a nuinba of Ualts for each 
pair in a population of likc-sex twins weie summated. 

If we disregard the signs of the differences, as we must in adding 
together a number of differences, the mean difference of a trait for 
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each species will be the mean deviation of its differences. The S*D. 
will be proportional to the mean (approximately ,75M). If all the 
mean trait diffciences for each species were equal, and if the traits 
weie not correlated, the mean of the summation of trait differences 
would inciease as the number of traits, but the S,D of the summation 
of trait differences would increase as the square root of the number 
of traits 

The distribution of these summations for like-sex twins would 
necessarily be dimorphic The gi eater the number of tiaits meas¬ 
ured, the greater the tendency would be toward complete separation 
of the two species With such separation we would have an instru¬ 
ment for diagnosing any pair as monozygotic or dizygotic 

If the traits were uncon elated, and if the monozygotic means of 
the score differences of all the traits were equal, in terms of standard 
score, and if all the dizygotic means were equal, and if, for example, 
a dizygotic mean were ten times a monozygotic mean, then the sum¬ 
mation of the pair differences of two traits would give a difference 
between the means of the two species that would be 1.5 times the 
sum of the S D/s of the score differences of the two species. Using 
10 traits in the summation, the difference would be 3 5 times the 
S.D.’s of the two species. 

That IS, for the traits separately, 

—10, oTfiio — .75, udi ~ 7.5 

Then for 2 traits 


— 20, Ctno — 75‘\/2 , (Tdi — 7.5\/2 

D 

U = 18, ~ 11.63|-— 1.5 

And for 10 traits 


— 10, — 100, CTjrto— .75\/10 , (Tdi — 7 5'\/l0 

D = 90, <T^o+(Tdi = 25.56,-= 3.5 

CTmo-ho'di 

For these values of M the summation of 10 traits would give so 
complete a separation of the two species that .999 of like-sex twins 
could be diagnosed as monozygotic or dizygotic according as they fall 
into one or the other distribution. With the summation of more 
traits the differentiation of the two species becomes more and more 
reliable 
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If the means of the score differences in the several traits are not 
equal, the S.D of the summation is, of course, relatively larger. 

The greater the intcrcorrelation of the several traits the larger 
is the S D of the summation for each species, If all intercoirelations 
were no dimorphism would result from summating the traits. 
It is therefore desirable to select uncorrclatcd traits for measure' 
ment. There are ways, however, in which correlated traits may be 
used to advantage, but it is their relation and not their separate 
measures that must enter mto the summation. 

Thb Use oe Correlated Traits 

Hair color and eye color, or height and weight, or arithmetical and 
reading ability, are correlated traits, so that the prediction of one is 
improved when we know the other. Hair color and weight, or height 
and reading ability, or arithmetical ability and eye color, are not 
correlated traits. If the traits selected for measurement in the de^ 
termination of pattern resemblance are all uncorrelated, then the 
summation of a relatively small number of pair differences in terms 
of standard score would give us a satisfactory coefficient of similarity 
in form or pattern. But if the traits are correlated, as in the case 
of height and weight, we must preserve the signs of the differences 
if we are to utilize their full significance. The difference in height 
and the difference in weight of a pair of twins is not always m the 
same direction The taller twin may be the lighter in weight. The 
differences may be of the same magnitude but of opposite sign. 

When two correlated traits are to enter into the determination of 
pattern resemblance, we may preserve the signs and find the difference 
of the two trait differences. The smaller this value is the more alike 
in pattern are the members of the pair. A better method, however, 
is to determine the ratio of the raw scores (e.g, pounds divided by 
inches) for the general population and to express the differences m 
terms of the S.D. of the age and sex groups* distributions of these 
ratios. A difference so stated for the two traits combined is more 
significant than that for either trait taken separately and may enter 
into th? summation of uncorrclatcd traits. If the correlation be¬ 
tween traits is very low the labor involved in such a procedme might 
he unjustified and the separate trait differences could be included 
in the summation. 
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For the statistical differentiation of monozygotics and dizygotics 
m a population of like-scx twins we would, then, select for meas' 
urement traits that show little or no correlation among themselves 
If we wished to include pairs of correlated traits we would express 
the raw measures as ratios. The differences between the pairs of 
twins in each of the traits would be expressed in teims of the S D. 
foi age and sex Traits would be measured until the distribution of 
the summation of differences showed a degree of dimorphism that 
would satisfactorily assign any pair to one species or the other. 

Sources of Error 

A certain degree of correspondence m terms of standard score is 
to be expected between measurements of boy-girl pairs when growth 
IS completed. This correspondence might be less prior to the com¬ 
pletion of growth because of a different acceleration of growth in 
boys and girls. Familial resemblance might then be greater in the 
early years in like-sex dizygotics than in unlike-sex dizygotics The 
use of standard scores should correct for this irregularity, but it may 
not do so completely. 

Weight is a more complex trait than height and depends upon a 
larger number of factors For this reason we would expect, and 
we find, less familial resemblance m weight than in height The 
individual varies more in weight fiom day to day than he does m 
height. On the other hand, height measures are less reliable than 
weight measures A single measure of either trait is hardly repre¬ 
sentative of the individual. 

In the case of twins of unlike sex there are several sources of 
error that increase their differences, as measured, beyond their 
real differences. First, boys and girls arc separately scored with 
reference to theii own age-sex means in the noim tables, and, unless 
the error of deviation of the means of the norm tables from the true 
means for each sex is in the same direction and of the same degree, 
the obtained pair differences are larger than the true differences 
This IS not the case with twins of like sex. Second, if the S D/s 
that weie used as scale units (Table 4) deviated for boys and for 
girls in diffeient directions from the true S D.*s at any given age, the 
obtained standard score pair differences would be more variable 
and would tend on the average to be slightly greater than the true 
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TABLE 4- 


Thb Standard Deviations Used as Scale Units (Inches and Pounds) 


Ages* 

654 


8'/. 

V/2 

1054 

1154 

1254 

1354 

I4H 

1554 t«v4 

Boys’ 

height 

1.7 

t 8 

1.8 

X 8 

1.9 

1 9 

1 9 

20 

2.1 

21 

21 

Girls’ 

height 

12 

1.3 

1.3 

1 + 

1.6 

IB 

1.9 

20 

19 

1,9 

l.B 

Boys’ 

weight 

Girls’ 

weight 

42 

4.6 

53 

6.5 

77 

92 

i07 

1L8 

11 6 

114 

10.9 

40 

44 

5.1 

58 

6.7 

74 

84 

97 

11 1 

11,3 

10 4 


difterences A thud source of error exists m that the cluldieti were 
•weighed with their clothing, except that shoes, coats, and sweaters 
were removed. In the case of twins of like sex this added an al¬ 
most constant increment to their actual weight. Twins of unlike 
sex probably wore clothing of different weight and this tended to 
make the observed diffeiences greater than the true differences 
Although the age range of both like-sex and unhke-sex groups is 
the same, the unlike-scx twins were on the average older (Table 1). 
From Table 5 it would seem that as the like-sex group grows older 

TABLE S 

Age Variation in Mean Deviation of Pair Differences 

Height difference Weight difference Ht diff.-Wt cliff 
Like Unlike Like Unlike 

Like sex Unlike sex sex sex sex sex 
Age N M.D N M.D M.D. M D M D. M D 


5-10 SS .72 n 97 77 81 66 &S 

11-16 31 ,66 52 1 16 .96 1 39 .53 97 

5-16 69 .69 7 0 1,11 85 160 9+ 

the pair members come to resemble each other more in height and 
m height-weight pattern, although their weight resemblance decreases* 
somewhat with age. Compared with these, the unlike-sex pair mem¬ 
bers show a relatively greater decrease in similarity in both traits 
as age progresses The difference in mean age of the two groups 
might seem to be a disturbing factor, but it is evident that if this 
age variation of M.D.^s is characteristic in general, and if our 
twins of like sex had been as old as those of unlike sex, the differ¬ 
ences between the two groups would have been greater than those 
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we have obtained. The implication is that the older the samples are 
the greater is the divergence of the two groups in degree of pair 
similarity 

The reliability of the raw measures is probably as high as is or¬ 
dinarily obtained, as they were taken with the utmost care by 
trained observers A small error of random sampling fluctuation 
is of course present. The differences, however, between the Ukc-sex 
and unlike-sex groups arc far too great to be attributed to any or 
all of the above-mentioned sources of error. 

Summary 

1. The like-sex twins were found to be taller and of slighter 
build than the unlike-sex twins. 

2. Tlierc is the same degiec of individual height-weight pattern 
variability in the populations of likc-sex and of unlike-sex pairs. 

3 There is far greater resemblance between the pairs of like sex 
than between the pairs of unlike sex, both in height and in weight. 

4. The pairs of unlike sex show slightly more resemblance in 
height or weight taken separately than they show in height-weight 
pattern The reverse is true for the pairs of like sex, who show 
sliglitly more resemblance m height-weight pattern than they show in 
height or weight taken separately. 

5. The results arc what we would expect if monozygotic twins 
exist among twins of like sex 

6 In the like-sex pairs, similarity in height and in height-weight 
pattern increases slightly with increase in age, whereas weight simi¬ 
larity decreases. In the unlike-sex pairs, similarity in height, weight, 
and height-weight pattern decreases with increase in age 

7 The S.D. of pair diffei dices in the monozygotics may be sta¬ 
tistically determined foi any trait if we know the S D. for the 
like-sex twins and for the unlikc-sex twins In height or weight 
the monozygotic S D. is very much smaller than the dizygotic S.D. 

8. The summation of pair differences m many uncorrelated traits 
in a population of like-scx twins must necessarily give a dimorphic 
distribution that would designate any pair as monozygotic or dizy¬ 
gotic. 

9. The sources of error are listed- 
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Y A-T-IL DEUX ESPJfeCES DE JUMEAUX? 

(R6sum6) 

La vaiiabillt6 dea differences entre les paires parmi lea jumeaux mono- 
zygotea eat atatiatiquement laolee par line comparaiaon des differences entre 
lea paiies patmi les jumeaux du m^me sexe et ceux non pas dvi m^me 
Bcxe, Puisque les differences monozygotes aont beaucoup plus petitea que les 
differences dizygotes, il suit de lA que la sommation des differences entre lea 
paires ca termes dea risultuts etalorvs derives des traits non correiea chez un 
groupe de jumcaux du meme sexe montrerait un dimoTphisme qui aervirait 
de moyen de distmguer lea paires monozygotes et dizygotes, 


Smith 
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GIBT ES ZWEI ARTEN VON ZWILLINGEN? 

(Rcferat) 

Die Ve^schiedenheit dec Paaruntcrschiede unter monozygodschen Zwil- 
hngcn wird statistiach durch den Vcrgleich der Paaruntcrachiedc unter den 
gleichen und ungleichen Geschlechtern bei den Zwillingen isoliert Da die 
monozygotischen Unteracinede wcit kleincr aind nla die zwcizygotischen 
Diffcrcnzen, folgt es daraqa, dasa die Summicrung der Panrunterachiedc in 
Bfistimmungen dea Normalwcrtcs, die von den unkorrelicrten Eigenschahen 
in ciner Gruppe der gleichen Geschlcchter erhalten wurden^ cinen Dimor- 
phiamus zeigen wUrden, der als Mittel ziir Unterscheidung der monozy- 
gotiachen und zweizygotischen Paare dicnen wurden 

Smith 



THE PRINCIPLE OF SPECIFIC CONDITIONERS^ 

From the Department of Psychology of the Vni^ersUy of IPashUtgion 


Stevenson Smith 


In 1930 Guthrie published "Conditioning as a Principle of Learn- 
ing*' (2), in which he showed that the factor of proprioceptive con¬ 
ditioning 16 often overlooted in the explanation of such behavior 
changes as improvement with piactice, inhibitory conditioning, ir¬ 
radiation, trace reflexes, experimental extinction, and forgetting, 
Two years later Sheldon (3) reported some results of maze learn¬ 
ing which she could not explain m terms of Guthrie's analysis. 
This was not surprising as she had quite failed to understand what 
Guthne had so clearly said. Her mismterpretation, and her failure 
to get from the laboratory what she supposed Guthrie would have 
expected, influenced Bellows (1) in 1933 to say that Guthrie has 
“modified the Pavlovian concept of conditioning furthei, m the hope 
of clarifying the problem of mental development" (i e,, learning). 
“Guthrie emphasized the proprioceptive sense organs as conditioners. 
He has a highly plausible theory of the physiology of learning. How¬ 
ever, a preliminary experiment by Sheldon appears to reflect doubt 
on this hypothesis " 

Guthrie's analysis is so important to the psychology of learning 
that it is necessary to point out that Sheldon's comments on Guthrie's 
article are inapplicable and that she tested a hypothesis that Guthrie 
never proposed 

Sheldon begins her discussion by saying that the principle of the 
conditioned reflex is not a complete explanation of learning This 
may seem to be a platitude, but it is a point that has sometimes been 
neglected. Even if all houses weie built of wood, the predication of 
wooden construction would not adequately describe a house. Sheldon 
says that Guthrie has attempted to modify the coaditioned-reflex 
theory so as to meet the objection that conditioning is not a complete 
explanation of all learning. Guthrie^s modification, she says, has beep 

•Accepted for publication by Carl Murchison of the Editorial Board and 
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to lay a greater emphasis on the role of the piopnoccptive sense 
organs as conditioneis m the learning process. This, of course, con¬ 
stitutes no modification of the conditioned-reflex theory. Guthrie 
proposed none. 

What Guthrie did say in his discussion of the law of frequency 
was that the increased certainty of response to a given stimulus 
situation which so often follows repetition may be explained by the 
fact that new conditioners, and especially new proprioceptive con¬ 
ditioners, arc enlisted. Repetition in Pavlov’s experiments may 
associate new postures with the salivary response until finally the 
dog is fairly certain to be caught in a practiced attitude and hence 
fairly certain to respond- The response in this case is the secretion 
of saliva. Many postures may become associated with this single 
rcsponse> thus rendering its occurrence more likely* Sheldon has 
by implication inverted the thesis to read: a single postural pattern 
may become associated with rnany responses, thus rendering more 
likely the occurrence of each of the responses at its appropriate time 
This neither follows from what Guthrie said nor is it true, 

Sheldon’s experiment was to use two groups of subjects in stylus 
maze learning. One group learned the maze with a stylus that moved 
with normal friction through the pathways. The other group learned 
the same maze with a stylus that had to be moved along the iron 
floor of the runways agamst a fnction actuated by an electromagnet 
that the stylus contained The group working against greater fric¬ 
tion obviously had to make stronger and more diffuse muscular con¬ 
tractions than had the other group No marked difference in learn¬ 
ing was shown between the two groups in the mean number of 
trials necessary to leain the maze. The friction group made con¬ 
siderably moie errors, however, than did the non-friction gioup. In 
relearning, the friction group required slightly fewer trials than 
the non-friction group, although the difference is not highly signifi¬ 
cant. The author is justified in her conclusion that the greater 
muscular effort, or the correspondingly greater number of proprio¬ 
ceptors stimulated, does not seem to aid in learning insofar as the 
conditions of her expeiimcnts might reveal this. Indeed, such aid 
would not be expected. 

Maze learning and correct maze running are serial responses. A 
serial response may be analyzed into its component stimulus-pattern 
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and response-pattern connections. Proprioceptive stimulation, nearly 
al\vays movement-produced, will serve to bring about particular re¬ 
sponses only insofar as each sense-organ pattern is specially reserved 
for each response pattern. A mete increase in the number of sense 
organs stimulated, unless this increase results in greater diversity 
of the several sense-organ patterns, will not have the effect of calling 
out the particular responses m their proper order. 

Suppose we were to say that the more visual cues we get, the more 
readily we Icain our way about This is true if taken in the ordinary 
sense, that is, if taken to mean that the more differentiated the visual 
spacial patterns are, the better we Icain our way about A mere 
mcrease m illumination, unless it serves to give us more variety of 
successive stimulus patterns, will not help our learning. It may have 
quite the reverse effect, for, if the illumination is intense enough to 
reduce the pattern differences, or to foicc us to make movements in¬ 
compatible with finding our way about, it interferes with learning. 

An increase in the number of sense organs stimulated is of no 
selective aid to learning if this increase is simply the addition of the 
same stimuli to each of the already present groups of specific con¬ 
ditioners, Such an inciease sometimes acts as a reenforcement and 
sometimes acts as a distraction. A gicater number of leaves on all 
the trees does not help us to remember the trail through the woods. 
The easiest trail to learn is one that shows progressive diversity, and 
the easiest trail to remember is one that is rich in diverse cues. 

So also with proprioceptive cues. A man with a trunk on his 
back will piobably not learn to run a maze more quickly than he 
would without such a burden, even though carrying the trunk will 
result in the stimulation of more proprioceptors. But if each pait of 
the path provides its own special stimulus pattern for the proprio¬ 
ceptors, ox for any Other sense organs, a conditioning to this pattern 
of the ^'correct” turn at each pomt of choice is to be expected. The 
specificity of a response must always depend upon an order and com¬ 
bination of receptor stimulations that is reserved for that response 
alone. 

Those of Sheldonsubjects who had to overcome added friction 
in the maze certainly stimulated more of their proprioceptors than 
did the “contror^ group. But as any movement, nortli, east, south, 
or west, was followed sometimes by a right turn and sometimes by a 
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left turn, any added proprioceptive stimulation, being at different 
times the antecedent of each of two directionally opposite movements, 
would never become the cue for either turn. It is under these cir- 
cumstanccs that inhibitory conditioning occurs. 

If Sheldon could have taken the precaution, to keep constant the dis¬ 
tance and direction of the subject's body with reference to the maze, 
it IS possible that increased mass stimulation, not peculiar to any 
succeeding directional response, might have favored learning. With 
such a precaution geneial bodily posture might correspond sufficiently 
with hand position in the maze to allow increased muscular effort 
to provide additional specific cues. But with the necessity for in¬ 
creased muscular effort the subject is more likely to shift position 
and probably the attempt to keep distance and direction constant 
would not be practicable. 

The Present Experiment 

With the principle of specific conditioners in mind, a stylus-maze 
learning experiment was conducted in which the mazes had two kinds 
of floors, one plane and the other uneven. The irregular surface 
of the uneven floor was produced by milling out depressions of ran¬ 
dom occurrence and depth from a brass floor plate. There were 
two maze patterns {A and 5), each of which had two floors, plane 
and uneven (P and U). This gave four mazes, AP, AUj BP, and 
BU In AU and BU the random unevenness of the floors provided 
specific proprioceptive patterns that might serve as specially reserved 
cues for each turn 

Forty subjects were used Ten practiced mazes AP and BU in 
that order, Ten practiced BU and AP, ten practiced BP and AU, 
and ten practiced AU and BP This made it possible to introduce 
an empirical correction for relative difficulty of maze patterns A and 
B, as well as an empirical correction for practice effects, as practice in 
the first maze improved performance in the second. Performances 
on plane and uneven floors (P and U) were then tieated as cor¬ 
related measures. 

The maze units were one inch in Icngthi Blinds of similar length 
were at right angles to the path. A spherical depression into which 
the stylus sank occurred at intervals of one inch. These corresponded 
to the points where the path and blinds branched. At intervals of 
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LS seconds a buzzer signal was sounded. The subject traversed 
one inch of maze^ either true path or blind, for each 1.5-seconds 
time interval. By this method the dhtatice traversed along the cor¬ 
rect path in a given time became a measure of learning. A subject 
spent fifteen minutes of working time on each of his two mazes. 
Thus, if he had made no errors, his distance score would have been 
600 inches. On reaching the goal his stylus was placed back at 
the starting point with no more delay than necessaiy After fifteen 
minutes of actual work on the first maze, the second maze was 
placed in position and work was again begun. No mention was 
made of the plane and uneven floors. Before being blindfolded for 
the experiment the subject was given a plane-floored practice maze 
on which he learned to keep time with the signal. 

The handle of the stylus was set at a nglit angle to the vertical 
shaft and was shaped for giasping. The end of the stylus was 
spherical and tliree-sixtecnths of an inch in diameter. The width 
and depth of the alleys was one-fourth inch. 

Maze patterns A and B were composed of the following one-inch 
directional units (Forward, back, right, and left are indicated by 
F, B, R and L. The blinds are indicated by parentheses Some of 
the units had no blinds). 

Pattern A. L(L)— B(R)— L—Iv(L)—F(L)—F(L)— R(FL) 

—R—F(r)—R(B)—F—F(r)—L(L)—F—L-^ 
(L)_B—B(R)—L(B)—F—L(F)—L(F)—B(B) 
_R_B—B (L)—B (B)—L—B 

Pattern S; L(L)—F(L)—F—F(R)—L(B)—F(R)—F(F)-- 
R—R(B)—F(L)—R(B)—R(B)—R(R)—B^B 
(L)—R(F)—B(B)—L(B)—I^L(F)—B(L)— 
B(L)—R(F)—B(L)—R(R)—F^ 

Resui^ts 

Each subject worked on two mazes The order and combination 
of tBe four mazes, two at a time, are shown in Table 2 The score 
corrections for practice and for relative difficulty of pattern are given 
in Table 1. The “corrected” scores m Table 2 are all in terms of 
the difficulty of maze pattern A when practiced first 

The uneven floor, intended as it was to serve as a specially reserved 
pToprioceptive cue in each maze unit, actually served to a great de- 
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TABLE 1 

SCORE Corrections for Order of Practice and Pattern DiFncuLTY 


Mazes 

Mean 

score 

Correction 

ratio 

Practiced first 

164 150 


Practiced second 

240 475 

6826 

Pattern A 

181950 


Pattern B 

222 675 

8171 

Pattern B practiced second 


SS78 


TABLE 2 

Distance Scores with Paired Mazes 


Raw score Corrected 


Maze 

M 

a 

Correction 

M 

a 

AP 

1419 

50 70 


141 9 

50 70 

nv 

261 6 

82 65 

5578 

145 9 

46 10 

DP 

167 7 

64 28 

8171 

1370 

52 52 

AU 

2191 

105 93 

6826 

149.6 

72 31 

BV 

192 1 

75 98 

8171 

1S7 0 

62,08 

AP 

21L9 

10811 

6826 

144 6 

73 80 

AU 

154.9 

43 80 


154 9 

43 80 

BP 

269,3 

77.67 

5578 

1502 

43 32 


TABLE 3 

Comparison or Corrected Distance Scorfs in Plane and Uneven Floored 

Mazes 


Maze 

N 

M 

(T 

Plane floor 

40 

143 425 

56 44 

Uneven floor 

40 

151850 

57 45 

^diff 

=7 12, 

Did =8 425, 

P== 8S3 


gree to hamper the subject in finding the inch-apart stopping holes. 
If this distraction could have been eliminated the rate of learning on 
the uneven surface would probably have been fastei. In spite of this 
limdrance the effect of the uneven floor was favorable to learning. 

Although the difference in performance on the plane and uneven 
floors is not above suspicion, it is nevertheless fairly significant As 
shown in Table 2, the added proprioceptive cues favored learning 
for the subjects in each one of the four subgroups Each subgroup 
was made up of ten subjects 

Certainly no differential reaction is possible to identical stimulus 
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patterns The learning of the ordinary maze, whose points of choice 
are not supplied with specific cues, is made possible because we bring 
our own specific cues to each point of choice. These are postural 
sets or some bodily condition with which our progress up to that 
point has provided us Wlien specific, objective cues at points of 
choice are added to these cuniulative bodily changes we are thereby 
assisted in learning a maze pattern. We are engaged throughout m 
responding to both the cumulative cues and the local cues. But to 
he adequate, the cues must be specific. That the form of response 
vanes depcndcntly with the stimulus pattern is a principle which 
in no way denies the influence of “centraV* factors. 
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DAS PRINZIP DER SPEZIPISCHEN BEDINGER 
(Referat) 

Die Ergebnisse dieses Experiments deuten an, dass das propriozeptive 
Reizgebilde als Fingerzeige ziim Labynnthlernen dient Um aber wirksam 
2 U sein, mussen die Reizgebilde fur jede Form der Antwort verschicclen 
acin Daa Prinzip der apeziRschcn Dedinger v?irtl dadurcli gekennzcichnct, 
dnas Identiscbe Reizgebilde nicht unterschieden werden konnen und dP8s 
Differentialreakuonen abhangig vom Reizgebilde varheren 

Smith 

LE PRINCIPE DES PACTEURS CONDITIONNELS SPl^CIFIQUES 

(R^sumfi) 

Lea risuUats de I’exp^ricnce rapport^c indiquent que les formes proprio- 
ceptives du stimulus serveOt de repferes pour I’apprentissage du labynnthe, 
Pour etre effectives, cependnnt, il faiit que lea formes du stimulus soient 
difT6rentea pour chaque forme de r^ponse Lc principe des fncteiira con- 
ditionnels ap&ciiiques eat qije les formes identiques du stimulus ne peuvent 
6tre discnmm^Gs et que les r^ponsea diffdreiitielles varicnt dcpendnmment 
pvec U forme du stimiilua 


Smith 



SKILL AND PROPRIOCEPTOR PATTERN* 

l^rom the Dcpattmcni of Child el fare of the University of JV as king ton 


Stevenson Smith and Esther E Fitch 


The experiment here reported concerns (1) the rate of learning 
to respond adequately when postural cues are artificially distorted, 
and (2) the duration of the habits that have been learned under 
the distoited conditions when the subject is returned to normal 
conditions. The act employed was throwing daits at a vertical 
strip and the distort Ion of postnral cues was effected by the use of 
prisms in spectacle frames 

The target was 42 inches high and 42 inches wide, placed 34 
inches from the floor at a distance of 12 feet. Dividing a white field 
into two lateral halves was a two-inch vertical black strip at which 
the subject aimed. Only hts lateral deviations from this line were 
measured Distances in units of two inches from the black strip weie 
indicated by faint vertical lines that were hardly visible to the subject. 

The dart was II inches long, constructed of a cedar shaft 5/16 
Indies m diameter that terminated m a pear-shaped iron tip from 
which a phonograph needle protruded. The rear end was feathered 
with three strips of celluloid The dart balanced near the tip at a con¬ 
venient place for grasping. 

Two 8-diopter torlc prisms were mounted in a spectacle frame 
around winch was fastened a secondary frame made of spring brass. 
Around the outer edge of the secondary frame were small holes to 
permit the sewing on of a mask of double thickness black satin. This 
mask was tied behind the subject's head and padded with cotton 
below the eyes so as to exclude all light except that winch entered 
through the prisms. The secondary flames formed two circular 
apertures or diaphragms of 1.25 inches diameter. The distance 
between the centers of these openings was 2 5 inches. Tins was 
approximately the average intcrocular distance of the subjects used. 
The mask and frame cut off any sight of the throwing arm 

•Accepted for publication by Carl Murchison of the Editorial Board and 
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An inch-high peg of wood was fastened to the floor to indicate to 
the subject liis proper distance from the target. This gave him no 
directional cues. The target was illuminated in an otherwise dark 
room by a light from above that was scieened from the subject's 
eves. 

Five darts at a time were placed in the subject’s hand in semi¬ 
darkness He held the extra darts in the hand not used for throwing 
Kt had first been allowed to examine the dart in the light and had 
been insti acted as to the best way in which to hold it He was then 
told to take his place and to hit the black line with the darts, No 
practice throws were allowed. 

Seventy-five male college students were used as subjects. All but 
two were right handed Most of them had never worn glasses and 
none had any serious refi active crroi. Those who wore glasses 
discarded them, for the experiment 

A subject’s first twenty throws were made without prisms His 
second twenty throws were made while wearing the prisms. His 
third twenty throws were made after removing the prisms. The 
use of prisms deflects the axis of vision when an object is fixated 
and thus would make the object appear displaced if it were reached 
foi. Undei the conditions of the experiment, however, there was 
no cue piior to throwing that gave the target any appearance of be¬ 
ing displaced While the prisms are worn, a rotation of the head 
about the axis of vision results in a slight distoition of the image 
even when toiic lenses aie used, but this does not serve as a direc¬ 
tional cue None of the subjects knew that he was wearing prisms 
and each was warned not to look at his darts or his hands while 
preparing to throw. 

As the experiment progressed it became apparent that the sub¬ 
jects showed a constant error of throwing to the right during the 
first twenty throws, although this almost disappeared before the end 
of the first twenty throws This may have been owing to the 
subjects’ overestimating the distance to tlie target; possibly it resulted 
from the way the subjects tended to grasp the unfamihar dart; or it 
may have been a function of throwing from the right of the point of 
observation. In order to compensate for this constant error, thirty- 
five of the subjects, approximately half of them, were given their 
practice with the prisms placed so as to deflect the eyes to the right 
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and the remaining forty had the pi isms reversed, so that the eyes 
were deflected to the left. 

The mean deflections given in tlie accompanying table for throws 
with prisms and for throws after prisms were removed aie half 


TABLE 1 


Prel 

Throws 

iminary 

M 

SD 

Prisms worn 
Throws M S D 

Prisms removed 
Throws M S D 

I 

5,86 

6 25 

21 

7,34 

4 24 

41 

5 13 

4 21 

2 

285 

5 79 

22 

5 66 

3 87 

42 

4.84 

4 29 

3 

1 62 

5 21 

23 

4 80 

3 84 

43 

3 44 

3 70 

4 

1 76 

488 

24 

3 97 

3 87 

44 

3 77 

4 18 

5 

1 62 

453 

25 

3 58 

4 29 

45 

1 91 

3 91 

6 

,92 

4 57 

26 

2 92 

3 69 

46 

2 18 

4 20 

7 

98 

416 

27 

2,87 

4,15 

47 

2,19 

3.16 

8 

79 

s ss 

28 

2,48 

416 

48 

1 50 

4,66 

9 

68 

3.19 

29 

2 09 

3 62 

49 

2 13 

3.58 

10 

33 

3 40 

30 

2 63 

3.97 

50 

139 

3.87 

11 

1 33 

431 

31 

2.64 

3 88 

51 

73 

3.73 

12 

64 

3 21 

32 

1 95 

3 28 

52 

130 

3 72 

13 

29 

4 18 

33 

1 00 

3.84 

53 

101 

3.94 

14 

07 

4 20 

34 

1 78 

3 54 

54 

,91 

3 18 

15 

31 

3 98 

35 

144 

♦ os 

55 

,40 

3 82 

16 

53 

3 86 

36 

143 

3 94 

56 

65 

3 52 

17 

96 

3 30 

37 

148 

381 

57 

54 

3 78 

18 

— 43 

4 21 

58 

1.80 

3 98 

58 

1,13 

3 22 

19 

77 

3 52 

39 

87 

3 34 

59 

1 14 

3.36 

20 

33 

3 57 

40 

179 

3 79 

60 

91 

3 81 

Pooled 



Pooled 



Pooled 



1- 4 

3 02 

5 S3 

21-24 

544 

3 95 

41-44 

430 

4 09 

5- 8 

1 08 

4.21 

25-28 

2 96 

4 07 

45-48 

195 

3,98 

9-12 

74 

3 52 

29-32 

2 33 

3,69 

49-52 

1,39 

3,72 

13-16 

.30 

4 05 

33-36 

141 

3 84 

53-56 

,74 

3,61 

17-20 

.41 

3 65 

37-40 

148 

3 73 

57-60 

93 

3,54 

1-10 

1 74 

4 56 

21-30 

3 84 

3 97 

41-50 

2 13 

3 98 

11-20 

,48 

3 83 

31-40 

1 62 

3 74 

51-60 

87 

3 61 

1-20 

1 11 

4 19 

21-40 

2.73 

3 85 

41-60 

186 

3 79 


The S D ,’9 of the pooled throws arc the nveragea of the S D’s of the 
componenc throws 

The means of throws 1-20 are of deflections to the right 
The means of throws 21-40 are of deflections in the direction of the de¬ 
flected axis of vision. 

The means of throws 41-60 are of deflections away from the direction 
of the previously deflected axis of vision 

the difference between the mean deflections of the two groups This 
compensates for the right throwing tendency and states the deflections 
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of the throws without reference to right or left and only with refer¬ 
ence to the direction in which the eyes were deflected. The unit of 
measure in the table is one inch. 

The constant etrox of throwing to the right is seen when we com¬ 
pare the scores of the subjects whose throws were forced to the right 
with those of the subjects whose throws were forced to the left. 
The mean of all the throws of the former when wearing prisms 
was 3.16 inches to the right, and the mean of the latter when wearing 
prisma was 2 30 inches to the left The constant error for both groups 
combined, then, was 86 inches to the right The me«nns of the two 
groups for all the throws after prisms were removed were respec¬ 
tively 1 06 inches to the left and 2.66 inches to the right, with a 
constant error to the right of 1 60 inches These constant errors 
were, of course, eliminated by the reversal of conditions for the 
two groups of subjects and by the method of computing the mean 
deflection of the total group for each of the sixty throws. 

When the eyes arc laterally deflected by prisms (throws 21-40) 
the subject tends to throw to the corresponding side, and the dart 
hits wide of the mark. This is because of a lifetime of conditioning 
of the motor response to the postural pattern that is imposed by the 
degree of tension of the subject’s eye muscles and the position of the 
rest of the body With continued throwing the subject, seeing his 
error, corrects for this tendency so that finally he throws «nlmost as 
accurately as he did before putting on the prisms, When he removes 
the prisms, and continues to throw (throws 41-60), his darts strike 
on the side opposite to that toward which the prisms had previously 
deflected his eyes This is because he had learned, while wearing 
the prisms, a new set of responses to postural patterns Just as 
his error while wearing the prisms is a measure of all his past 
learning, so his error after removing the prisms is a measure of 
learning during the previous twenty throws. It will be seen from 
Table 1 and Figure 1 that the effect of the immediately preceding 
twenty throws under distorted conditions (throws 21-40) is two- 
thirds as great (68 per cent) as was the effect of the subjects’ life¬ 
long practice under normal conditions 

The fact that the subjects did not wear the mask during throws 
1-20 and throws 41-60 possibly made that practice a little more effec¬ 
tive than practice while wearing prisms and mask during throws 
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PIGUJIE 1 

21-40. To be able to see the throwing arm in peripheral vision is 
probably a help in throwing accurately. With the mask off, the 
moving hand could be seen dimly even in the semi-darkness of the 
room. If this factor operated, it resulted only in an underestimate 
of the after effects of wearing the prisms. 

In the accompanying graph there is seen a remarkable similarity 
in shape of the learning curves for preliminary practice, practice 
with prisms, and practice after prisms were removed. No explana¬ 
tion IS offered for this other than to say that it probably represents 
a regular pattern in the degree of improvement witli practice under 
the conditions of this experiment. Certainly the shape of the curves 
is not an artifact resulting from any constant variation in laboratory 
conditions. There is, for example, no periodicity corresponding to 
the number of darts the subjects held in their hands. The common 
shape of the curves must represent the progress of learning in each 
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of the three problems as it is determined by the interaction of the 
subjects^ previous habits and their observation of the results of their 
throwing 

Theoretical Discussion 

Any skill that deals with external objects is made up of move¬ 
ments that depend upon postural cues. In throwing at a target it is 
not the visual stimulus pattern but the proprioceptor pattern that 
determines the appropiiate muscular coordination. The visual pat' 
tern will be approximately the same for all body positions because 
the thrower is fixating the target. If the target is at a constant 
distance, and isolated fiom other visual cues, the thrower^ feet may 
be pointed in various directions, necessitating a corresponding variety 
of motor coordinations in throwing, and the target will be hit from 
one stance about as well as fiom anothei Tlie stimulus pattern 
stream, specifically Tesexved for each kind of throw, is furnished by 
posture. The visual 'pattern merely enables the thrower to anchor 
his eye Anchoring the eye establishes tlie postuie and the proprio¬ 
ceptor pattern to which the thrower has learned to respond in the 
appropriate way. Theie is almost certainly no innate neural 
mechanism for throwing at, or reaching toward, objects that are seen. 

The movements of a skilled act are determined by all the move¬ 
ment-produced stimuli that the act causes. These stimuli constitute 
a changing pattern from beginning to end of the act In throwing, 
each subsequent bit of movement is conditioned to the preceding 
postural pattern. We should not, of course, think of the changing 
stimulus pattern and the changing movements as made up of ^^steps/' 
The changes are continuous The stimulus stream and the move¬ 
ment stream arc caused each by the other. In most skills the sight 
of the moving hands, in their relation to the objects about us, con¬ 
stitute an important part of the stimulus stream. It is these visual 
stimulus patterns, warning us as they do of impending errors, that 
best cause us to eliminate blunders. If we see the results of our 
action only after our act Is finished, as in shooting a revolver from 
the hip, the development of accurate movement is slower If we 
never know the results of our action we show no improvement 
in the act. 

Correction of wrong movements when mediated by visual observa- 



SKILL AND PROPRIOCEPTOR PATTERN 


309 


t\oi\ of results may result in part fiom veibalizatvon. We may say, 
'^next time a little more to the left,” and this so changes oui posture 
as to result m a better thiow The observation of our error may 
also cause a shift of posture that is independent of language and that, 
carrying over to the next throw, will improve the act When, 
througli continued practice, accuracy has become habitual, such 
verbalization as was present may be dropped out and the proper 
postural set will then be aiouscd by the sight of the target The final 
conditioning is then to piopiioceptoi pattern. 

It IS interesting that human beings adapt themselves so quickly 
to the distortion of a postuial pattern by substituting a new move¬ 
ment pattern for the one so long piacticed. It argues that the old 
stimulus and action patterns were associated thioiigh learning and 
not innately linked The instability of the connection is too gieat 
to allow any other supposition The results also suggest that forced 
changes m skills of this order of simplicity are very rapidly learned. 
The rotated visual field that Stratton and Ewert and his subjects 
learned to lespond to necessitated a substitution of responses very 
different from those they habitually gave. In two-dimensional 
space the new substituted movements were directionally opposite 
to the old In the expeiiment here lepoitcd, as well as in the ex¬ 
periments of Woostei and of Brown, the substituted movements weie 
not so unlike the old The significant fact, however, is that tliey 
were different 

Verbalization plays its pait in the relearning Adveise criticism 
of any learning expeiiment is likely to emphasize tliis point. But 
sucll criticism is called foi only when it has been claimed that ver¬ 
balization IS excluded in the learning process. However mediated, 
the new conditioning peisists in spite of verbalization tliat is diiected 
toward oveicoming it The tin owing habits heie reported are not 
in the end verbal habits. 

The degree of peisistencc of the new conditioning after the dis¬ 
tortion of the stimulus pattern had ceased is the most significant 
result of the experiment The previous conditioning fiom daily 
life which the subjects possessed before the experiment began, and 
which was added to by the first twenty throws, impeded the new 
conditioning that developed adaptively to the wearing of prisms 
With the removal of the prisms, and a return to normal postural 
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pattern, the tecoveiy of the old lifelong conditioning was impeded 
by the presence of the new conditioning about two-thirds as much 
as the establishment of the new conditioning had been impeded by 
the old. 
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L^HABILETH; ET LA FORME PROPRIOCEPTIVE 
(R68umd) 

On a meaur4 les effets de J’excrcice dnns le lancement dn dard (1) dans 
lea condltiona normalea, (2) avec unc forme de posture d6form6e comme 
r6aultat de placer des priames devnnt ies ycux, et (3) aprda qu^on a enlcv6 
les pnsmea. On a conatat^ <^ue lea effeta suivant Vemplot des priames pen¬ 
dant 20 lancementa ont 6t6 aussi grands dea deux tiers dans la modihcations 
des 20 prochaina lancements que Teffet d^avoir jete und clard pendant toute 
isa vie dans la modification de Vacte de lancer avec les prismes devant les 
yeux. 

Smith et Fitch 


GESCHICKLICHKEIT UND DAS PROPRIOZEPTIVE GEBILDE 

(Ref e rat) 

Die Wirkungen der Obung auf das Werfen vom Wurfspeer wurden 
unter folgenden Umstanden gemessen, (1) unter normalen Umstanden, 
\(2) mit Haltungshngcrzeigen, die infolge der Aufsetzung der Pnamen vor 
die Augen verbogen wurden, und (3) nach der Abnahme der Prismen. Ea 
w^tde festgestelU, dasa die Wirkung der Pnstnen fur 20 Wdrfe auf die 
folgenden 20 Wnrfe zwei Drittel ao gross zur Modifizierung der Wurfe 
mit den Prismen vor den Augen war wie die Wirkung einer lebenslangen 
Dbung beim Speerwerfen, 


Smith und Fitch 



NEGATIVISTIC REACTIONS OF PRESCHOOL CHIL¬ 
DREN ON THE NEW REVISION OF THE 
STANFORD-BINET* 

From the Department of Psycholoffy of Stanford Vnwersity 


Barbara A. Mayer 


General growth of interest in the preschool child and widespread 
use of intelligence tests as experimental instruments in this field have 
brought an increasing concern with the observed factor of negativism^ 
or resistant behavior Negativism aroused experimental interest at 
first because of its effect as a deterrent to securing the most success¬ 
ful test behavior, although the trait itself has long been recognized 
as a normal but undesirable manifestation appearing sometime dur¬ 
ing the child^s early years. Wlien incidental and then specific 
studies of the trait began to be made, widely different aspects were 
selected for experimental work 

The factors which influence, produce, or cause negativism in a 
test situation as recently noted or studied group themselves into three 
chief fields • those relating to the child himself, to the type of test, and 
to the technique of administering the test The age of the child has 
been generally considered to be the most fundamentally associated 
variable, although there has been incomplete agreement upon the age 
at which negativism reaches its peak, and upon its proportional dis¬ 
tribution over the age range The sex of the child has been con¬ 
sidered, his condition at the time of the test, his social status, position 
m the family, his level of ability and relative ability, and his stage in 
the development of expression of his personality. In estimating the 
importance of the type of test, characteristics suggested are the 
amount of verbalization required, whether the cliild*s attention is 
directed inward or outside of himself, whetlier the test causes the 
examiner to appear ^*within“ or “without” the situation, and the 
difficulty of the test. In administering the test, the particular 
examiner, the surroundings, the procedure, the difference m demand 
for cooperation at different ages, and a number of other elements 

♦Accepted for publication by Lewis M, Tcrraan of the Editorial Board 
and received in the Editorial Office, September 11, 1934. 
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have merited note. The particular studies and their findings are 
■well summarized by Reynolds (tO) and Rust (11). 

Statement of the Problem 

The instruments that have been used in reports on negativism are, 
m the order of frequency of their use, the Kuhlmann-Binet, the 
Merrill-Palmer Scale, the Minnesota Preschool Scale, and situations 
specially devised to resemble test situations. The present study is 
based upon responses to tests included in the forthcoming new Re¬ 
vision of the Stanford-Bmet.^ It has as its purpose the investigation 
of the incidence of neg^ativism, its distribution over the age range 
covered by “preschool” standardization, and the differing methods 
of its expression, examination into the specific tests and types of 
tests of the New Revision giving rise to negativism, and its ielation 
to test difficulty, determination of the influence of negativism on test 
results; and incidentally, the relation of sex differences to, and the 
effect of test experience upon, negativism. 

Procedure 

1. Subjects. The cases studied are included in the standardiza¬ 
tion of the new Revision, and were examined for that purpose be¬ 
tween 1930 and 1932. This analysis includes all cases under six 
years tested by Mrs Mehta H, Oden and the writer. These two 
ex!aminers, having long cooperated m trying out the tests, were 
found to have used practically identical methods in their complete 
recording of the child^s performance as well as his expression—a 
very important consideration in attempting to interpret data gathered 
for a different purpose The ages range from 18 months to 5^ 
years, the children being tested within 15 days of a birthday or 
of the midpoint between birthdays. Each child had been given Form 
L and Form M, with not more than one week elapsing between. 
The children all have American-born parents, and represent as 
nearly an unselected group as could be obtained in regard to social 
and economic factors. They were located through school siblings 

^The data on which thia study is based were obtained during the course 
3f the investigation by Dr Lewis M. Terman and Dr Maud A Merrill 
which was made possible by grants from the Stanford University Social 
Science Research Funds 
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in average schools also used in the standardization, through birth 
records; through the records of Health Centers; and six of the 
year-old children, 34 of the S-year-olds, and 32 of the 5j4-year-olds 
'^vere attending kindergarten. The testing was done in school or 
clinic rooms, occasionally in homes, and in general under favorable 
conditions. Table 1 gives the distribution of subjects by age, loca¬ 
tion, sex, and first form. 

TABLE 1 

Distribution of Cases dy Age, Location, Sex, and First Form 

White Plains, 

San Francisco Vermont New York, etc 
L ftrat M first L first M (list L fiist M first Totals 



Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

Boys 

Girls 

S' 

Girls 

Boys 

6 


tVa yr». 

5 

5 

S 

5 

1 

3 

1 

3 

1 

0 

1 

0 

14 

17 

31 

2 yrs 

4 

2 

4 

4 

1 

3 

1 

S 

2 

0 

0 

1 

12 

13 

25 

ZVa yra 

4 

5 

2 

4 

2 

3 

3 

1 

1 

0 

0 

1 

12 

14 

26 

3 yrs 

2 

4 

2 

4 

3 

2 

3 

2 . 

1 

1 

3 

0 

14 

13 

27 

3^ yra, 

2 

3 

4 

4 

3 

1 

3 

1 

1 

1 

0 

1 

13 

11 

24 

4 yrs 

4 

4 

4 

3 

2 

3 

\ 

4 

1 

2 

1 

1 

13 

17 

30 

4H yrs 

3 

3 

4 

3 

2 

3 

2 

2 

2 

2 

2 

2 

15 

15 

30 

S yrs, 

4 

7 

5 

6 

3 

1 

2 

2 

3 

3 

2 

4 

19 

23 

42 

SYi yrs 

5 

4 

4 

3 

2 

3 

3 

2 

5 

3 

5 

3 

24 

18 

42 











Totals 

136 

141 

277 


2. The Tests Only the test levels II to V-6 inclusive have been 
considered, since the range of testing except for the children above 
5 years seldom went beyond The individual tests throughout were 
at that time loughly located at the test level at which 50% of the 
children of that age passed them All of the tests and the alternates 
at each six months* level are considered for both forms, making 111 
tests in all Since the method of calculating Mental Ages had not 
yet been determined, a lOUgh score was obtained for each child on 
each foim by arbitrarily assigning a weighting of one point to each 
Item of each test which the child passed, or was assumed to have 
passed because it was below the level at which he achieved all suc¬ 
cesses The total possible scoie was 168 points for each form The 
standards for scoring were the provisional ones m use at the time of 
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giving the tcstb In tabulating success and failure on individual tests 
over the age range, assumed successes and failures were taken account 
of separately from actual successes and failures, in order to have a 
basis for determining the relationship of numbei of negativistic re¬ 
sponses occurring to the number of times the test was actually given, 
as well as the percentage of actual failures. 

Since the amount of verbalization required by a test has a direct 
ifelationsbip to a child's consciousness of self, and this In turn has 
been accepted as one of the strongest factois in inducing negativistic 
reactions in a test situation, the tests have been classified according 
to the kind of response required of the child and the kind of stimulus 
giving rise to it, thus obtaining broader comparisons than can be 
shown between individual tests. The tests lend themselves readily 
to such a classification There are tests requiring a verbal response, 
tests requiring only some wordless activity on the part of the child, 
but in response to verbal directions on the examiner's part, and tests 
which could be administered and executed without a spoken word, 
Of the tests to which the child must respond verbally, there are 
those where the stimulus also is purely verbal, as in comprehension 
tests, giving definitions, materials, etc., where the child answers a 
question; those in which the stimulus is likewise verbal, but the re¬ 
sponse is prescribed exactly rather than demanding spontaneous 
selection, as in all repetition tests, those in which the verbal response 
IS related to pictorial material, as in picture enumeration and de¬ 
scription tests, pictorial absurdities, etc,; and those tests in which the 
response follows the presentation of some sort of object material, as 
in Naming Objects, Naming Objects from Memory, etc. Where a 
child must give some sort of performance after compreliending verbal 
directions, the stimulus may be pictures, as in Picture Memories, 
Patience: Pictures, etc.; objects, as Obeying Simple Commands, 
Identifying Objects by Name, etc.; or objects used incidentally to 
reveal the development of number concepts. Tests requiring no 
speech on the part of the child, and which could be understood with¬ 
out comprehending the verbal directions, may be drawing tests, such 
as copying figures, completion, etc, or tests of the form board and 
paper folding type, 

3* Clamficaii^^n 0 / tjegatwism. The definition of what behavior 
manifestations are to he understood as negativism in a given situ a- 
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tion necessarily varies with the problem. Levy and Tulchin (6) 
broadly allow^ed "any behavior that interfered with intelligence 
testing/^ Rust (11) defined it in the nature of her experimental 
procedure, “Resistance is here defined as any form of behavior other 
than attempting a test within 30 seconds after it has been presented/* 
but by tins method she cannot invariably differentiate between 
bona fide resistance and failure which appears as silence in a slow 
subject Reynolds (10) says, “It is in this sense that the term *neg- 
ativism* is used throughout this study: namely* as a refusal to co¬ 
operate, manifested in any way and for any reason whatever." In 
the present study, of course, the examiner’s aim when giving the 
test was neither to arouse negativism, nor to note it when it appeared, 
but to prevent or overcome it if possible, in order to secure in every 
case the child’s best effort. If different methods, limited, of course, 
by the procedure, were unsuccessful in gaining the child’s favorable 
interest for the task, the test where permissible may have been pre¬ 
sented subsequently. Consequently, the number of times a test was 
presented varies, and the examiner’s response to the child’s negativism 
also vanes with the child and the test 

Negativism for our purposes may perhaps best be defined as 
attifniptino d or part of a test. The test was considered “not 
attempted" either when there was definite refusal, or when lack of 
response was fairly certain, as judged by other criteria, not to be due 
to simple failure. This could be checked by behavior manifesta¬ 
tions at the time, comparison with response on comparable material 
in the other form, performance on later presentation of the same 
material, knowledge of the child’s ability on similar tests, home com¬ 
ments subsequently made by the child, etc. In addition, only the 
instances of “I can’t" and “I don’t know’’ which were clearly in¬ 
dicated to be false were counted as negativlstlc reactions.^ 

Degrees of negativism have been variously classified. Levy and 
Tulchin (6) divided their children into those who refused all tests, 
refused one or more tests, did all the tests but required unusual 
coaxing, and did all the tests. None of the children in the present 
study would fall into the first group, and the division in the other 
groups would probably depend upon the interpretation of what was 


®Ni-R ia henceforth used as the deaignation of negativiatic reaction 
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'^unusual” in urging. Nelson (9) uses a four-fold classification based 
on the type of response, verbal resistancCj physical resistance, *1 
can^t^^ and "I don't know” when the situation was unambiguous 
and the child actually knew, and passive resistance or ignoring of 
the material presented or question asked The latter case may, of 
coui'scj include failures. Reynolds (10) believes it is inadvisable 
to anange types of icactions on a scale of seriousness because there 
IS no satisfactory criterion for detennining whether one type is worse 
than anothei. However, she analyzes her situations in teims of pas¬ 
sive inattention and resistance, active inattention and resistance, and 
verbal protest 

The piesent data lend themselves most effectively to an analysis 
in terms of two large general classifications each for type and degree 
of negativism Accordingly, it is possible to divide active from passive 
manifestations, icsistance which may be overcome wliethei the re¬ 
sult IS success or failure from an attitude which is unyielding. We 
have these four descriptions, one of which fits each instance encoun¬ 
tered. active objection to the test, which was never overcome, passive 
objection to the test, which under test conditions could not be over¬ 
come; active objection which yielded to urging; passive objection 
which yielded to urging^ Active objection comprises those cases 
in which the child actually did something to avoid attempting the 
test. He may have gotten up, determinedly leaving the test situa¬ 
tion, or pushed the test material away, or reached for something else 
which he insisted upon doing. He may have said, won't tell 
you,” don't want to talk,” ”no, noil”, or just shaken his head 
in negation. Of this type also are the “I can’t”s which have been 
later demonstrated to mean “I don’t want to ” A fallacy m this 
classification which cannot be overcome is accepting all can’t”s 
and don't know”s not actually proven false as what they purport 
to be. More objective means for differentiating them would prob¬ 
ably show the instances of negativism to he more numerous. This 
is likewise the case with passive resistance, where the error also is all 
in the direction of too few instances reported. If the response 

^For brevuy these claasifications will be designntecl nr nc (no response 
obtained, active objectio-n), ni pas (no response obtained, passive objec¬ 
tion), d.r ac (difficult to obtain response, active objection), and dr, paa 
(difKciiit to obtain response, passive objection) 
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has been called passive objection* it designates the child's failure to 
comply rather than an assertion on his part. His attitude may be 
consistently intangibly antagonistic while he responds in no way 
whatever. He may, on the other hand, have been chattering freely, 
and on being piesented with a task not of his liking, become im¬ 
movably mute. He may sit passive and just not touch the blocks 
in spite of repeated proffering, but without voicing unwillingness. 
He may fail to give any response m the face of many opportunities 
when he is known to be able to attempt the task, or is accustomed to 
signify his inability Rust found silence to be the most frequent 
type of refusal In no case when a child made any sort of response 
to the test, however poorly or unwillingly peifoimed, was it counted 
as an instance of negativism, If the child refused any item of a 
test, a negativistic leaction was recorded foi the test 

Results 

1 Relation of 'Negativism to Age* The results involving the 
18-months-old group are not strictly comparable with the rest of 
the data because the number of tests for these children is so much 
smaller and therefore they have so many fewer opportunities to 
object. Also, the tests presented to these 18-months-old children 
were designed for older ones, and random interest in the material 
was consideied an attempt Many of the 18-months-old children 
were not yet talking, and so no N-R, could be taken account of in 
the case of verbal tests. However, the data pertaining to this 
group aie included in the study for what they may be worth 

There are very few children of the younger ages especially who 
do not at some time during the test situation rcgistei some sort of 
objection. Of the 277 children, only 102, or 36 8%, faded to have 
a single instance of negativism rccoided for tliem on cither Form L 
or Form M. Table 2 shows the number and peicentage of cliildren 

TABLE 2 

Number and pfcRCBNTAOE or Chii dren at Each Age Giving at Least One 
N -R OF ANY Type on Either Form 


Age N cases Neg % Age N cases Ncg % 



7 

22 6 




2 

22 

88 

4 

23 

76.7 

2]/2 

20 

76 9 


23 

76 7 

3 

23 

85 

s 

23 

54 8 

354 

15 

62 5 


19 

45 2 
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at each age exhibiting any negativism, even if only a single instance. 

It IS apparent that after the age of years there is a decided 
drop, showing many more children to be wholly cooperative It 
is interesting to compare Rust’s figure for initial resistance of her 
3-year-old children with the percentage of these S-year-olds showing 
any resistance. Rust found 84%, in close agreement with the 85% 
noted in this study. The numbers in each age group in the present 
study are unfortunately so small as to allow of chance variations, 
and this seems to operate especially m the case of the 3-year-old 
group of children, a less ncgativistic group than may have been ex- 
pected, as will he seen throughout the study. 

A better measure for comparison between age groups is the amount 
and kind of negativism appearing at the various age levels, which 
is shown in Table 3. Since the number of tests given any one 


TABLE 3 

Numubr of N-R^’a of all Ttpks for the Children at Successive Ages 
(the two forms comeined) 


!Niimber N -R.’s 

1 % 

2 

Age 

2J4 3 

3H 

4 


5 

5J4 

04 

23 

7 

10 

7 

13 

IS 

10 

32 

32 

24 

2 

7 

4 

4 

4 

7 

13 

4 

6 

4-5 

1 

5 

3 

6 


1 

4 

2 

3 

6-7 


4 

4 

2 

2 

2 


2 

1 

3-9 


1 

3 


2 

1 

1 



1041 


1 

1 

2 

1 





1243 




3 

2 



1 


1445 



1 







16-17 








1 


18-19 







1 



20 01 more 




3 


4 

1 



N 

31 

25 

26 

27 

24 

30 

30 

42 

42 

Total N N-R.»s 

12 

37 

104 

195 

78 

187 

116 

73 

41 

Ay. per child 

.4 

3.S 

4.0 

7,2 

33 

62 

3 9 

1 7 

.98 


child varies, it is not possible here to relate number of opportunities 
with actual number of N -R *s for the individual child 

It may be seen that although 2- and 2j4-year-old children are very 
likely to react negatively at least once, they react negatively less 
often than do children of 3 and 4 years. There is a decided peak 
at three years, where occurs the greatest total amount of negativism 
:as well as the largest average per child. There are also more children 
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at this age having more than one N.-R. A peak almost as great 
occurs at 4 years, but here there are only half the number of per¬ 
sistently negativistic children, ie, only half the number of children 
exhibiting 10 or more N*-R.^s Aside from these two peaks, the 
average amount of negativism remains fairly constant from 2 to 
years, but shows a decided decrease thereafter 

Table 4 gives the distribution ot each type of negativism over the 
age range. 


TABLE 4 


Number and Percentage of N -R ’a of Each Type at Each Age for Both 

Forms Combined 


Age 

Total 

N tests 
given 

n f 
N 

ac 

% 

n.r 

N 

N 

pas 

% 

tlr 

N 

nc 

% 

d.r 

N 

% Neg 
pas. over- 

% come 

iKa 

718 

7 

46 7 

2 

13 3 

2 

13 3 

4 

26,7 

40 

2 

934 

33 

314 

47 

44.8 

n 

10 5 

14 

13 3 

23.8 

2^/4 

1158 

36 

33 0 

49 

45 0 

11 

10 1 

13 

11 9 

23 9 

3 

2097 

85 

44 0 

39 

20 2 

50 

25 9 

19 

98 

35 8 

354 

2206 

19 

27.9 

10 

14 7 

17 

25 0 

22 

32.4 

57,4 

4 

2782 

49 

26 1 

59 

31 4 

23 

122 

57 

303 

42 6 

454 

2733 

48 

42 9 

8 

71 

31 

27 7 

25 


SO 

5 

3616 

11 

15 1 

8 

11 0 

14 

19 2 


54.8 

74 

554 

3303 

0 

0 

5 

119 

9 

214 

28 

667 

88 

Tot 

19847 

288 

31 8 

227 

25 1 

168 

18 6 

222 

24 5 

43 2 


It will be seen from Table 4 that taking the group as a whole 
there is a fairly even distribution among the types of negativism. 
Active objection which could not be overcome was nearly 7% more 
frequent than the next most common type, passive objection which 
was not overcome. Practically the same amount of passive ob¬ 
jection was overcome as was unyielding, but active objection on the 
whole was less frequently surmounted 

The same relationship docs not liold throughout the age range 
If any general tendency may be observed, it is that under 3 years 
most of the negativism is passive and, of whatever type, not likely 
to be overcome At 3 years, where negativism has become more 
frequent, it becomes more frequently active and a little more easily 
handled By 4 it becomes more passive. There is a stiong flare- 
up of active resistance at 4^ years, but after that whatever neg¬ 
ativism there is Is largely passive In nature and may be overcome 
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by urging. The frequency may be fairly constant between 2 and 
454 years, but there is a difference qualitatively thiough these ages. 

There is a gradual but fairly consistent rise in the proportion of 
negativism which can be oveicome. Perhaps with a larger number 
of cases the curve nriight be smoother With these groups, from 
less than a quarter of the instances yielding at 2 years, there is an 
advance to 88% at with the 50% point reached probably at 
years. If this finding is borne out by further experimental 
work, It should be of practical importance for the mental tester 
in estimating allowances for refused tests, as well as for everyone 
dealing witli young children, in knowing what to expect as to the 
normal ^Wtgrowing^^ of this tendency, how much resistance can be 
expected to be overcome at succeeding ages, how much more effort 
it will be necessary to put forth at one age than another in ‘‘hand¬ 
ling*' children, etc 

2 Sex Differences It will be remembered that the group Is 
fairly evenly divided between the sexes with 136 boys and HI girls, 
The numbers are approximately equal also within the age groups, 
although they ate too small for conclusions at any one group, 

721% of the boys and 54 6% of the giils responded negatively 
at least once. More boys than girls responded negatively at every 
age after 2. There seems also a tendency for the differences in 
percentage of negativism to become greater after 4^ years, i.e., 
while the percentage of negativistic boys decreases, the percentage of 
negativistic girls decreases still faster. 

In Table 5 the ages have been grouped at year rather than six- 
month intervals in order to increase the size of the compared groups. 
It may be seen that the frequency of N.-R.*s after years is also 

TABLE 5 


Mean Number of N.-R,*s of AtL Types tor Boys and Girls at Ages Grouped 
DY Year Intervals (the two forms combined) 


Age 

Number 

Boys Girls 

Av, N N 
Boys 

Girls 

Difference 

between 

means 

Critical 

ratio 

2-2J4 

24 

27 

3,3 

42 

9 

96 

3-3M 

27 

24 

55 

5.3 

.2 

XO 

4-4J^ 

2S 

32 

78 

27 

5 1 

213 


« 

40 

14 

1,3 

1 

X7 

Totals 

122 

123 

42 

3 1 
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in favor of the boys, who average for the whole group one N.-R. 
more each than the ghls The greatest difference between the 
sexes appears at 44J^ years, but even this difference is not great 
enough to be statistically significant* Of cases showing liigh fre¬ 
quency of N -R.*s, 10 were boys and 7 girls. On the whole, there 
seems to be somewhat greater docility among the girls after 2 years, 
altliough at no age is this tendency sufficiently marked to be statis¬ 
tically significant. Passive and active N,-R are about equally 
divided between the sexes. 

3 Relation of IS!egetUvism to Tests, 

a. The individual tests The amount of negativism any test 
elicits ranges from 31%—^ncaily a thud of all the times this test 
was given—to none at all. There was not a single instance of 
negativism recorded for 12 tests, and these tests range in Location 
from the Il-vear to the V-ycar test level. The tests most often 
eliciting N -R’s are located below the IV-6 level With an average 
for all tests of less than one-half of one per cent (46) negativism, 
figures ten and twenty times this amount assume significance. It 
is to be noted also that there is a very close parallel on tests which 
appear both in Form L and Form M, differing only in the particular 
Items 

Table 6 lists the individual tests arousing the most and least 
negativism No direct compansons can be made, of course, with 
tests which liave been found in other studies to be most conducive 
to negativistic reactions, but it is suggestive to note that Rust (11) 
found Repeating Two Numbers, Three-year Repeating Sentences, 
Fivc-Yeai Repeating Sentences, and Comprehension to head the list 
of the Kuhlman-Binct tests evoking negativism at three years Re¬ 
peating Word Groups topped all Mernll-Palmcr tests Of all 
situations she originally tried out, Reynolds (10) found Imitation 
and Repetition of Digits had the largest number of refusals. 

Contributing extraneous causes operated to some unknown extent 
in the case of several of the tests in this study. Botli picture absurdity 
tests and the comprehension tests were subsequently shown to have 
been tentatively located too low, and were therefore given an 
unusual opportunity for refusals On the other hand, Identifying 
Four Coins, for example, with a percentage of failure almost iden- 
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TABLE 6 

TSBTS Eliciting Highest and Lowes r Total Percentage of Negativism 
FOR Total Group 


Test % of Negativism Test % of Negativiara 


Comprehension II (M) 310 Identifying Four Coins (L) 0 

Comprehension II (L) 30A Three Hole Form Board—Rotated 

Pictures (M) 22 7 (L) 0 

Comprehension II-6 (L) 210 Sorting Buttons (M) 0 

Pictures (L) 204 Memory for Lines (L) 0 

Comprehension II-6 (M) 19 9 Memory for Designs (M) 0 

Comprehension III (L) 17 3 Aesthetic Comparison (M) 0 

Comprehension IV (M) 14 3 Identifying Objects by Name (L) 0 

Definitions by Use (M) 12 7 Patience; Blocks (M) 0 

Memory for Words III (L) 114 Number (L) 0 

Memory for Digits IL6 (M) 11 4 Number Concept of Three (M) 0 

Memory for Digits II-6 (L) 110 Number Concept of Four (M) 0 

Memory for Sentences III (M) 10 7 Number (M) 0 

Picture Absurdity (M) 10.6 Naming Objects (L) ,5 

Memory for Digits III (M) 10 4 Naming Objects (M) 5 

Memory for Sentences 111 (L) 10 2 Block Building—Bridge (M) S 

Picture Absurdity III (M) 10 0 Discrim of Animal Pictures (M) 5 

Copying a Circle (L) .5 

Copying a Cross (L) S 

Tracing a Triangle (L) ,5 

Pictorial Likenesses and Difs (L) S 
Aesthetic Comparison (L) ,5 

Pictorial Sims and Difs. (M) 5 

Obeying Simple Commands (M) 5 

Counting Four Objects (M) S 


tic^l with the Il-year Comprehension, shows not a single instance 
of negativism A special circumstance probably affects the Picture 
tests somewhat A general procedure was used for the pictures 
at all levels m order to secure uniformity, and this procedure was 
not always understood at the early preschool levels, giving rise to 
bewilderment in some cases, and consequently a probably spuriously 
high degree of negativism for the test 

Tests heading the various test levels were in all cases well down 
toward the least resistance end, indicating that rapport with the 
child must have been established before the te$t began, and that 
there IS evidently no resistance^inducing effect intrinsically in the 
‘^starter” position However, the first verbal test the child encoun¬ 
tered is under a handicap, as is the first test of a disliked type, for 
example, the first repeating digits test, Tiie influence of fatigue is 
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Percentage of Negativism (Total Number of N -iL's Divided by Total Number of Tests Given) for E^ca 
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also disastrous, but this unfortunately cannot be shown objectively 
without a measure of the point at which it commenced to operate. 

Test classification Table 7 indicates the relationship of 
the test classifications to negativism at successive ages For the 
entire group it is obvious that verbal tests lequuing verbal responses 
arouse by far the most negativism, inducing it in 12.5% of all tests 
of that cliaractcr given Picture tests requiring verbal responses 
anti repetition follow with a little over 8% of N.-R.’s each. In 
the tests requiring repetition, both procedure and response are wholly 
verbal, but these tests are like the tests requiring verbal responses to 
pictures in that the child need not associate quite so freely as for 
the other purely verbal tests, notably Comprehension. He is not 
solely dependent upon his own store of impressions, but has an ex¬ 
ternal cue for what is expected of him There is further evidence 
in favor of this principle found by analysis of the kinds of repetition 
Memory for woids and memory for sentences, being less limited and 
involving less contioiled association, evoke more negativism than 
memoiy foi digits. Many children feel more at home and content 
in a highly circumscribed, more familiar situation. 

These three types of tests comprise about 39% of the preschool 
scale» and foi the remaining 61% the propoition of negativism is 
negligible It is the tests which require a veibal respotise that show 
high negativism, except for those using objects. Evidently the 
foim of stimulus is not significant, since perfoimance responses to 
purely verbal stimuli show slight negativism Tasks involving ob¬ 
jects, whethei tlie expected response is in the nature of speech or 
action, are readily executed, as aie those using objects to test num¬ 
ber concepts Pictuie tests r^equiring verbal responses elicit negativism 
nearly six times as often as those calling for activity. Both drawing 
tests and performance tests cause slightly more negativism than object 
tests, probably because a few of the children objected to certain 
specific performance tests or to all of the di awing tests, and made 
no objection to any of the verbal tests Not all childlen who re¬ 
acted negatively, of course, followed the usual pattern of negativism 
involving all or most of the purely verbal tests, the lepetition tests, 
and verbal response to pictures The following are illustrative 
cases of test behavior: 

Case 1 Warren, 3-ycnr-old boy, Form L given on first 
aefialon Warren displayed eager interest in the toys 
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shown him in getting acquainted, and was soon chatting with 
the examiner about them, but refused to allow Ins mother to 
leave the room. He responded well to the first few tests 
which required only manipulation, hut as aoon as he was asked 
to verbalise at the examinei’s request, he dropped all objects, 
aat back in his chair, biting his lips together very tightly and 
remaining otherwise motionless On presentation of object or 
peiformance tests, lie would lean forward eagerly and partici¬ 
pate, but distinctly and determinedly refused verbal tests and 
paper and pencil testa In Form M, also, Warren reacted 
negativiatically to all verbal response verbal stimulus, pictures, 
and repetition tests given him, as well aa to one performance 
test. Motor Coordination Warren's mother accounted for 
hifl objection to the drawing tests and Motor Coordination on 
the basis that they involved objects that weie familiar to him 
that he could use and enjoy any time, and which were therefore 
of relatively little interest in comparison with al! the attractive 
things he had come to see 

Case 2 Richard, boy, 4^, m kindergarten Form M given 
first Examiner’s note. “Always smiled and gave a sort of 
laugh when icfusing to respond, but was none the less deter¬ 
mined. Same in school, according to teacher Refused to 
do things, but always smilingly and pleasantly, but will not 
yield School doctor was unable to give him physical exam¬ 
ination because he refuses to open his mouth or do anything 
asked” On Pictures he said, “no”, and politely but conclu¬ 
sively turned the page, “I won’t tell you” was hia affable 
answer for Comprehension, Materials, Opposite Analogies 
”No, I don’t want to” disposed of all repetitions He pushed 
away Buttoning, refused to attempt the Knot, didn’t want to 
draw a triangle, but was prevailed upon to try Even with 
the privilege of delivering a note to the teacher offered aa 
a bribe, he would not complete the bird ”No” lie said, ^^Pll 
make a pig” He didn’t want to fold a square, but m marked 
contrast \va^ his alacrity m responding to Paper Folding— 
Triangle^ “I’m going to make one, too,” and took the paper to 
start before the examiner could give it to him 

The various classifications maintain approximately the same re¬ 
lationship at successive ages Verbal response to verbal stimulus 
causes most negativism at 2 years, but it also holds a lead over the 
other classifications except at 4 and 5 years. Evidently as the 
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child becomes older, he is better adapted to conversational give and 
take, and puiely verbal tests present no such terrors as they formerly 
did. This is borne out by this classification’s decreasing percentage 
of negativism. 

Tabic 8 shows the character of N.-R.*s elicited by the various 
types of tests, 

TABLE S 

Types of Negativism for Each Test Classipicatioti for the Total Group 
ON THE Two Forms Comeineo 


Test classification 

% of all tests 
given arousing 
active neganvism 

% of all tests 
given arousing 
passive negativism 

Total % 
negativism 

§ B 

'S u S 

s S; 6; 

p rt bD 

> M-t « 

Ai o a 

Proportion 
of active 
negativism 
overcome 

Proportion of all 

negativism 

overcome 

VeiflDal Response: Pictures 


4.2 

87 

51 7% 

45% 


56 6% 

Verbal Response: Objects 

1 

6 

7 

14.3 

0 


67 

Verbal Responae: 

Verbal Stimulus 

4.3 

8 1 

12.45 

34 5 

38 


46 

Verbal Response *, Rep etition 

k 51 

32 

8.3 

61.4 

17 


20 

Performance 

1.3 

3 

16 

81 3 

52 5 


56 

Drawing 

12 

,1 

1.3 

92.3 

65 


6S.5 

Performance Response to 

Verbal Directions 

Pieturea 

10 

.5 

1 5 

66.7 

55 


48 

Objects 

,5 

.6 

11 

45.5 

44 


45 

Number Concepts 

2 


5 

40 0 

lOO 


40 


It can be seen that the kind of test arousing the most negativism 
does not necessarily occasion the most active negativism Only 345% 
of the N.'R/s to verbal response to verbal stimulus tests are active. 
Of the verbal tests, repetition elicits the highest proportionate amount 
of active negativism with 61.4%, while about half of the negativism 
on verbal response to pictures is active. The refusals on repetition 
may be more often due to actual distaste, whereas those on verbal 
response to verbal stimulus and pictures may be partially due to a 
general feeling of uncertainty as to what is wanted. However, 
as Reynolds (10) has pointed out, we do not know that any ex¬ 
pression of negativism has any greater intensity or significance than 
any other sort, The small amount of negativism present on per- 
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formance and drawing tests is almost wholly active Performance 
response to pictures has two-thirds of its N -R ^s active in expression 

Active negativism is slightly easier to overcome than passive. As 
seen before, 43 2% of all negativism was finally overcome; and 
46.3% of active negativism was overcome The most unyielding 
negativism is that appearing in lesponse to repetition tests, where 
only 20% of all negativism was oveicome, and only 17% of active 
negativism In all verbal response tests, as well as in performance 
tests, active resistance was more determined than passive resistance, 
probably, In the case of the verbal response tests, because passive 
resistance more frequently arose from a feeling of insecurity con¬ 
cerning what was expected. A sympathetic exanniner can more 
easily eradicate this kind of resistance than the type which arises 
from an attitude of expecting to succeed in doing just as one pleases 
in spite of the examiner. 

More initial negativism was overcome for verbal response to pic¬ 
tures and objects, performance, and diawing tests than for the aver¬ 
age of all tests Active resistance to verbal response ‘ verbal stimu¬ 
lus is in small proportion, but is relatively determtaed, only 38% 
of It being overcome, 

r. Test difficulty Rust (II) felt that there was a slight but 
consistent tendency for her 3-year-olds to lefuse the more difficult 
tests. Nelson (9) found a disproportionately greater tendency 
for children to resist hard tests—that is, on an MA level above 
their own. For the present group, since no MA*s could yet be cal¬ 
culated to determine the position of a test in relation to MA, the 
percentage failing a test over its entire individual range was taken 
as a mcasuie of its difficulty for the whole group, regardless of age. 
Failure is mterpieted, in the cases where the test appears at more 
than one level, as inability to pass it at the lowest level at whicli it 
appears. 

Correlation of the percentage failing each of the 111 tests with 
the percentage of negativistic reaction yields a coefficient of 068 =b 
.064, indicating that there is no apparent relationship between the 
difficulty of the task for the child and his objection to it. This 
may also be observed from the fact that the ratios of negativism to 
failure for the individual tests are in general quite small. Many 
special examples may be selected. The test causing most negativism, 
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Comprehension at II years in M, was failed by 65% of the children 
to whom it was given, but Copying a Triangle in the same form, 
while failed by 68%, was reacted to negativistically only ,7% of the 
times it was given Pictures in M, failed 22,2% of the times ghen, 
aroused negativism 22,7% of the time, while Giving the Number of 
Fingers, in L, much more difficult for the group which took it, was 
failed 9+% of the time, but evoked only 7% negativism Repeating 
Digits at IF6 in M was failed only 26% of the time, but brought 
forth 11,4% negativism; Repeating Words at IV, being failed 
more tlian twice as often, oi 61% of the time, caused less than half 
as much negativism, or 5 3% Evidently here it is not the difficulty 
of the test as such that causes the negativism* Some influence seems 
to be exerted by such previously mentioned factors as a testes being 
the fiist of a difficult or unpleasant type, or coming near the end of 
an examination when fatigue is operating The age for which a test 
is difficult IS, of course, very important, since a test difficult for a 
threc-year-old is more likely to be accompanied by expressions of re¬ 
sistance than IS a test difficult for a 5-year-old Similarly, the same 
test given to both children, and difficult for both, will naturally be 
more likely to arouse negativism m the 3-year’-ol<l 

4. Effect of Test Expeiience In the few studies in which there 
has been opportunity for comparing first and second examinmgs a 
fairly close correspondence has been found. In the present study 
Form Lr was given first in 140 cases, Form M in 137, Form L 
contains 57 tests. Form M 54, in tlie levels studied The number 
of N.-R’s IS fairly similar for Form L and Form M at succeeding 
ages. Exclusive of the cases which at some time or other reacted 
negativistically on both forms, 43 children showed negativism on 
Form L only (irrespective of whether it was given first or second), 
and 48 children on Form M only, also indicating that the forms are 
pretty well balanced in accepted and resisted tests 

In Table 2 was shown the high percentage of cases reacting nega¬ 
tivistically at least once during the total examination, inclusive of 
both foims. In general, there is a relationship between sessions If 
a child reacts negativistically in one session, he is fairly likely to do so 
in both. There is also a high degree of correspondence in the quan¬ 
tity of negativism, that is, a child who is responsible for a large 
number of instances of negativism at one examining period is likely to 
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keep up his record on the other Eighty-three of the children were 
negativistic on both forms, although tliey were responsible for a few 
more N -R’s on the first than on the second form given. Of the 91 
children who, as shown above, were negativistic on one form only, 
66 were negativistic on only the first form given and 25 on the second 
only. An obvious explanation is that however much tlie examiner 
has tried to do to put a child at his ease, the strangeness of the situa¬ 
tion still has its effect upon him By the second session, what is 
expected of him is already anticipated, and he has become more confi¬ 
dent and therefore less self-conscious Also, the examiner is better 
acquainted with his vagaries, and has developed techniques for 
handling his particular contrarinesses This is borne out by the 
shorter time usually taken for the administration of the second form. 
The many fewer cases who show no negativism until the second form 
may have unpleasant memories of the first experience, or they may 
have become too confident 1 Since the forms duplicate the type of 
material quite extensively, there is also occasional annoyance at hav¬ 
ing to do the ^‘same old thing’^ again But these latter cases are in¬ 
frequent, and there is a distinct difference in favor of negativism*s ap¬ 
pearing on the fiist rather than on the second testing occasion 

In contrasting the first form given witli the second form given for 
the number of cases showing any negativism as well as for the gross 
number of N.-R *s at any age, we find that for the whole group 
nearly half as many children again were negativistic on the first form 
as on the second, and there were only 68% as many exhibitions of neg¬ 
ativism on the second form as on the first. Beginning at two years 
there are more cases negativistic on the first form at every age The 
number of N -R’s runs about the same for first and second forms 
until three years where there is a clear-cut difference in favor of more 
N.-R/s on the first form, there being only 55% as many on the 
second form. This difference continues to hold, but in lesser degree, 
except at the five-year level. 

5. Relaiiofi of Negativism to Test Score It has been difficult 
in previous studies to determine the interrelationship between nega¬ 
tivism and the test measurement of ability. The observed tendency 
IS a negative relationship between MA or IQ and negativism Rust 
(11) notes that 25 of the 96 children finally accepting every test of 
the Kuhlmann-Binet scale showed 15 to 35 points increase in score^ 
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TABLE 9 

CORREUTION OF TOTAL SCORE WITH NUMDER OF FOR THE SUCCBSSIVB 

Aoe Groups 


Age 

Coefficient of r 

Age 

Coefficient of r 

IK 

2 

— 099d:U9 
+.206±,I29 

4 

— 400±.103 

2K 

—.418± 109 

4K 

— 285:+: 113 


—.377± m 

5 

—,20S±0S9 

3K 

— 0«t± 137 

5K 

— 027± 104 


Table 9 gives the correlations for each age group of the child^ 
total score with his number of N,-R's. 

It is evident that at the ages of most frequent negativism^ at 3, 
4, and 2^2 years, are the largest negative coirelations, showing a 
tendency for a low score to be associated with many demonstrations 
of negativism. It is impossible to know, of course, whether actual 
inability gives rise to a feeling of Inadequacy which results in 
negativism, or whether the negativistic reactions impair the dis¬ 
criminative ability of the test and cause poor scores Probably both 
factors are operative, but It would seem impracticable to separate 
them, We do know that in only 43 2% of the cases when nega¬ 
tivism occurred was an attempt secured for the test, and that these 
attempts resulted m success as well as failure We have already 
found no relationship existing between individual test difficulty and 
negativism, The only case where this order is reversed is at two 
years, where there is a positive correlation of 206. It may be, of 
course, that a developmental factor is functioning here. Two years 
is the age preceding the levels on which a child begins to be con¬ 
scious of himself as an entity, and emerges from passive acceptance 
to an active trying out of his new-found powers Thus, especially 
at two years, one would expect a child advanced in development to 
be more negativistic. This would be consistent with the results 
of other investigations. The correlations decrease at the upper 
iiges where there are fewer N.-R.*s. 

The possibility was considered that both bright and dull children 
might be more resistive than average children. Accordingly, at the 
most resistive age, 3 years, the distance regardless of sign from the 
mean score for that age was correlated with the number of N -R’s 
The coirelation of —.094d=.129 shows no relationship. 
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Summary 

Negativism as evidenced in the test situation depends upon predis¬ 
posing factors within the child and exciting factors in the test situa¬ 
tion. The age of the child is an outstanding predisposing factor* 
Whereas only 63.2% of the total group reacted negatively at least 
once, as many as 88% at 2 years and 85% at 3 years gave at least 
one N.-R However 2- and 2-year-old children react negatively less 
ofle?i than do 3- and 4-year-old children. At 3 years occurs the great¬ 
est total amount of negativism and the highest average per child, and 
at 4 years there is a peak neaily as great, but only half as many 
persistently negatwistic children. Other than this, the average 
amount of negativism remains fairly constant from 2 to 4J^ years, 
decidedly decreasing thereafter. The small number of cases at each 
age must be taken into account in order not to attach undue weight 
to chance fluctuations Under 3 years most of the negativism is 
passive, and of whatever type, not likely to be overcome. It be- 
becomes more active until 4j4 ycais, after which it is largely pas¬ 
sive and amenable to influence. There is a gradual but fairly con¬ 
sistent rise m the proportion of negativism which can be overcome, 
from less than a quarter at 2 years to 88% at There seems 

to be a slight but statistically insignificant tendency for boys, on the 
whole, to be more negativistic, and the girls more docile, although 
tlie balance is a little in favor of more negativism from the girls 
under 2j4 years. 

The amount of negativism any test elicits ranges from 31% to 
none at all, Tests involving a verbal response to a purely verbal 
stimulus aiouse by a considerable margin the most negativism, being 
followed by tests requiring a verbal response to pictures, and tests 
requiring repetition, which are about equal. Tests involving objects 
are readily accepted. And where performance responses to purely 
verbal stimuli are required, negativism is negligible, leading to the 
conclusion that the extent of the demand upon a child^s spontaneous 
and not delimited association is an important factor in producing 
negativism. Although the various classifications maintain approxi¬ 
mately the same lelationship at successive ages, the lead held over 
other classifications in percentage of negativism aroused by verbal 
response to verbal stimulus decreases, probably because of an in¬ 
creasing adjustment with age to verbal communication. 
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The kind of test arousing the most negativism does not necessarily 
occasion the most active negativism. Of the verbal tests retietitiou 
tests call forth the highest proportionate amount of active resistance 
and yield least to influenec. This may, because of the qualitative 
difference in expression, represent a diflfeicnt source for negativistic 
behavioi ‘ a specific distaste, rather than a general feeling ol un- 
centamty as to what is wanted. 

Active negativism is slightly easier to overcome than passive 
Whereas 43 2% of all negativism was overcome, 46 3% of active 
negativism was overcome. However, in verbal response tests and 
purely performance tests active resistance was more deteimined than 
passive resistance There no apparent relationship between the 
diffi-culty of the test (without regard to the age range which took it) 
and negativism toward it. More important seem to be the related 
factors of the position of a difficult, unpleasant, or highly verbal 
test in the examination, and the age range to which a test is applied, 
In general, there is concspondence in the appearance and quantity 
of negativism during the two sessions, but there is a distinct differ¬ 
ence in favor of negatlvisin^s appearing on the first rather than on 
the second testing occasion. 

For the group as a whole there is no consistent tendency for ab¬ 
sence of negativism to be associated with a high score, but at the 
ages where negativism is more frequent there is a slight tendency 
for negativism to be correlated with a low score In general the 
mean score of the less resistive group is decidedly larger than the 
mean score of the more resistive group, but It is not possible here to 
determine which variable primarily influences the other There is 
no reason to think on the basis of the present data that both bright 
and dull children are more negativistic than the average 
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LES RlSACTIONS NlSGATIVISTES DES ENFANTS D^AGE PRfi- 
SCOLAIRE SUR LA NOUVELLE RlSVISION DU TEST 
STANFORD-BINET 

(R6sum6) 

Dana Htude de 277 ens prescolairea employes dans la standardisation tie 
la prochainc Nouvelle Revision du Test Stanford-Binet, on a constat6 que 
Page est un important facteur predisposant pour le n^gativisme dana le situa¬ 
tion du test, Le n6gativisme se montre aasez conatamment entre 2 ans et 
454 ana, d6cidcment moms apris, le plus fr6qucmment i 3 ons, le plus 
activement entre 3 ans ct 45^ ana La proportion qu'on pent surmonter 
dcvient conatamment plus grande NuUe difference signiBante ae montre 
entre lea sexes 

La quantum de ndgativisme cnus 6 e par un test varle de 31% ft niille La 
plupart du negativisme est caiisce par les tests qui exigent une reponse ver- 
bale ft dea stimuli purement verbaux, puia une reponse verbale nux tableaux, 
et la r^p^tition Les tests 06 il s^agit dcs objets ou dcs r^ponaes d’ex 4 cution 
fiont facilement accept 6 s, ce qui fait venir la conclusion que Fetendue de la 
demande de Vassociation spontanie et non delimU^e eat un facteur important 
Nolle relation ne sc montre entre la dilHculti du teat et] le n 6 gativiame 
On doit consid^rcr plus importantes la position d'un test difficile, desagreablc, 
OU trftg verbal dans Pexamen ct la variation dcs Sges auxquels on soiimet 
le test II est plua probable que le negativisme se montre sur Ic premier 
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plut6t que aiir le second examen Le r6sultat moyen est plus grand pour 
le groupe molns resistant que pour le groupe pins resistant, mais on ne 
pent d^terniincr quel variable influe en premier lieu sur Tautre 

Maybr 


NEGATIVISTISCHE REAKTIONEN BEI VORSCHULPFLICHTIGEN 
KINDERN MIT DER NEUEN REVISION DES STANFORD-BINET 

(Rcferat) 

Bei elner Betrachtung von 277 vorschulpllichtigen Fallen, die zut 
Standisierung der neuen Revision dea Stanford-Binet gebravicht wurden, 
Btellte es aich heraus, dasa das Alter ein hervorragender, vorbereitendei 
Faktor fur Ncgativismui in der Testaituation iat Der Negativismus zeigt 
sjch ziemlich beatandig von 2 bis Jahren, bedeutend weniger danacb, 
am hanbgateiv %y\ 3 am v^irksamBten zwiaLhcn 3 nnd Die 

Leichtigkeit der Oberwindung nimmt glcichmassig zu Keine bedeutsaraeu 
Unterschiedc zwischen den Geschicchtern zeigten sich 

Der Umfang des Negativismus, der bei cinem Test herausgebracht werden 
kann, rangiert von 31% bia auf Null, Der meistc Negatmamus wird durcTi 
Testa iiofgelost> die mundliche Antworten aii£ rein Verbalreize erfordern, 
dann Verbalantworten nuf Bilder, und Wiederholung Tests, die Objekte 
Oder Leistungsantworten verlangen, werden Icicht angenommen, was zurn 
Schluss fubrt, dnss der Grad der Forderung der freiwilligen und nicht 
der begrenzten Aaaoziation ein wichtiger Faktor sei, Kein Verhaltnis 
erschemt zwischen der Schwieiigkeit des Testa und dem NegntiviamuB, 
Wichtiger iat die Stellung eines schwiengen, unangenehraen, oder hochat 
mundlicKcn 'Vests in der Testreihe und die Altersrangierung, auf die der 
Teat angewandt wird, Der Negativismus erscheint wahrachemheher bei der 
ersten als bei der zweiten Prufung Das Durchschnittaergebnia ist grosser 
fur die Gruppe mit weniger Widerstand nla fur die Gruppe mit mehr 
Wideratand, aber wir konnen niebt festatcUen, welche Vatiablen die anderen 
beelnfiussen 
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A STUDY OF THE EFFECT OF VARYING THE PRO¬ 
CEDURE IN THE BALL AND FIELD TEST* 

From ihe Departmeni of Psychology of Stanford University 


Melita H Oden and Barbara A. Mayer 


The Ball and Field has been one of the most difficult tests of the 
Stanford-Binet Scale to score* This difficulty is due partially, at 
least, to varying conceptions of what abilities arc involved These 
included not only foiethought and planfulness, but also comprehen¬ 
sion 

A review of the literature discloses very few discussions of this 
test, Meumann included it in his classification of tests of milieu. 
Terman (3) describes it as test of practical judgment . . . gives 
the subject a chance to show how well he can meet the demands of 
a real, rather than an imagined situation,” Riley (1) found the 
Ball and Field test to have a biserial r of 31 with the Minnesota 
Assembly, and included it m a scale of ten Stanford-Binet tests 
indicating mechanical ability* He felt that these performance tests 
require, in common with tests of mechanical ability, speed of activity, 
motor coordination, manipulative skill, and a certain ability “to see 
relationships of a concrete nature ” Various clinical psychologists, 
experienced with the test, have come to believe that the Ball and 
Field situation is mote or less of an abstraction, and that a child 
faced with the actual necessity of finding a ball might or might 
not react as he does to this paper and pencil test Wells, for 
example, from the results of his Hoie-in-the-Bcard test,^ which 
presents a concrete situation involving an immediate search, believes 
that with this more concrete form of procedure the level of response 
is lowered.^ 

That the difficulty of scoring this test was early recognized is 
evidenced by the fact that in a study of errors in scoring the tests 
used in standardizing the Stanford-Binet, Terman (2) found the 

♦Accepted for publicadDii by Lewis M. Terman of the Editorial Doatd 
and received in the Editonal Office, October 30, 1934 

*To be reported in a forthcoining study with Martha Taylor 

^Expressed in a letter to the authors* 
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greatest number to occur on the Ball and Field Consistent classi¬ 
fication of responses became an outstanding problem to the writers 
while scoring successively approximately 4000 performances ob¬ 
tained for the standardization of the new Revision of the Stanford- 
Binet. In addition to the large number of responses seen within 
a relatively short space of time, two other factors were present 
which should tend to make the difficulty more apparent than it would 
be in clinical practice. In the first place the scale was not scored 
as a whole. One age group at a time was followed throughout the 
whole range to which it had been administered, thus bringing out 
more sharply the contrasts between successive responses and the 
scores given them. In addition, this test was given to a wider range 
than that to which it has ordinarily been applied, since the age of 
the subjects ranged from about five to eighteen years. 

An analysis of the remarks of the subjects and observations made 
by the examiners at the time of the test aroused considerable doubt 
as to how much comprehension nccessaiily lay behind a symmetrical 
plan. It also seemed possible that a sketchily made search such as 
Type 0, Inferior, described below, might he as planful as a carefully 
worked out spiral type. The particular decisions causing the most 
trouble were in the case of detailed filling in of the ficldi sometimes 
with a single continuous line with few or no crossings or many 
crossings, and again with broken lines So numerous and varied in 
appearance were the responses of this sort that the line of demarca¬ 
tion between Failure and Inferior was particularly difficult to deter¬ 
mine, especially since the writers felt that here was often simply a 
case of filling in a specified area without any comprehension of the 
task. It was suspected that the personality of the subject determined 
to what extent this filling in was compact, orderly, symmetrical, and, 
in fact, whether the whole response was sketchy or detailed 

This test is known as the Plan of Search m the New Revision, 
and differs from the Ball and Field of the former Stanford-Binefc 
m particulars of procedure, as well as in the type of field in one of 
the two forms, In Form L the same round field was used, and in 
Form M there is a diamond-shaped field The procedure in both 
forms is as follows. ^Tet*s suppose that your purse with a lot of 
money in it has been lost in this big field. Take this pencil and 
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Start at the gate—here—and dnw where you would go to hunt for 
the purse so as to be sure not to miss it ” If the child stops, having 
made one line which goes no further than once around the field, 
the examiner is permitted one follow-up question, “But suppose 
you hadn^t found it yet; show me everywhere you would go to look 
for It.” In the present study only the diamond-shaped field of 
Form M was used Since but one follow-up question is allowed. 
It seemed feasible for giving as a group test for the more rapid 
collection of data 

Two representative schools of neighboring communities with 
socially and economically average populations of children were 
chosen Part of the children in both schools were from a rural 
environment as it exists in central California There were a few 
more children of foreign-born parentage and a few more Japanese 
children in School B, especially m the lower grades In neither 
school had the cliildrcn been given individual intelligence tests so 
they had not had previous experience with any form of the Ball 
and Field, 

Three procedures were employed, all of which were equally ap¬ 
plicable at the vaiious ages and grades sampled. Each child in the 
classroom selected was given an x 11" sheet of paper in the 
center of which was mimeographed the diamond-shaped field of 
Form M, very slightly larger in size than that of the record booklet 
For the first procedure the examiner said, “See this (pointing to 
upheld diamond). Take your pencil and make any lines you want 
to inside it. . . Just any lines.” In procedure 2 the directions 
were, “No^v see this (pointing to upheld diamond) It is a field. 
Here is the gate down licrc. Suppose you were going for a walk 
in this field. Take your pencil, start at the gate, and draw where- 
ever you*d like to walk” Procedure 3 was identical with that 
used in both forms of the new Revision of the Stanford-Bmet, which 
IS given in detail above. 

Grades 2, 5, and 7 were chosen in both schools as representative 
levels The method of experimentation differed in the two schools, 
In the smaller, School A, all children of a grade were in one room. 
In this school procedures 1, 2, and 3 were given in succession, care 
being taken to collect each response to a procedure immediately on 
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completion and before sheets for the next were distributed.®' In 
School B, which was a considerably larger school, it was desired 
to compare the effects of procedure 2 and procedure 3 where neither 
had been influenced by a preceding experience with the test. Pro¬ 
cedure 1 was not used in this school since there was already a record 
of It from School A, and being the first procedure it was not, of 
course, affected by any other procedure. Procedure 2 was given to 
one section of each of the three grades previously decided upon and 
procedure 3 to the other section. In the second grade these sections 
were the low and high divisions of the grade, but in the fifth and 
seventh grades the tests were given to two sections of the high fifth 
and high seventh. These sections had been formed because of con¬ 
venience, and were not divided on the basis of ability The experi¬ 
ment was conducted during the last week of the school year at both 
schools. Table 1 gives the Median CA for each grade used. 

TABLE 1 

Number and Median Chronological Ace for Each of the Grades Used 
IN Schools A and D 
(End of school year) 

Chronological Age 
Grade N Procedure Range Median 


School A 2 

32 

1,2,3 

7-1 

to 10-8 

7-11 

5 

27 

1,2,3 

9-5 

12-9 

11-1 

7 

30 

1,2,3 

11-7 

14-10 

12-11 

Total School A 

89 





School B H2 

41 

2 

7-6 

10-11 

8-5 

L2 

32 

3 

7-0 

11-10 

7-7 5 

H5 

38 

2 

10-7 

14-11 

11-10 5 

HS 

40 

3 

9-4 

13-10 

10-10,5 

H7 

23 

2 

12-4 

lS-5 

13-1 

H7 

31 

3 

11-6 

14-10 

13-1 


Total School B 205 

Total N 294 


Each of the writers scored all of the 472 responses independently 
and without regard for which procedure produced it, i e. as though 
each was a true Plan of Search test. The standards for scoring 


*rhe possibility of copying was m this way guarded against as much 
as possible The test allowed of so little time and was supervised so care¬ 
fully that we can aafely assume the effect of copying to be negligible 
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were those provisionally used at this time in the new Revision. In 
these 472 scores there vrcie. only 11 conflicts, and since in all of these 
cases each of the writers had questioned her scoring there was no 
difficulty in arriving at a decision. From the standpoint of reli' 
ability of scoring it is inteiesting to note that for these two scorers 
the coefficient of contingency corrected for broad grouping is .98 

Comparative Results for the Procedures 

Table 2 shows the scores obtained at each grade for the three 
procedures as given m School A. 


TABLE 2 

Distribution of Scores dy Grade for Each Procedure for School A 
(Each child given successively nil three procedures ) 


Grade 

N 

Pro¬ 

cedure 

Paihirs 

N % 

Inferior 

N % 

Supe 

N 

rior 

% 

Inferior or better 
N % 

2 

32 

1 

IS 

46.9 

17 

53 1 

0 

0 

17 

53.1 



2 

16 

50 

16 

50 

0 

0 

16 

50 



3 

13 

37.S 

18 

56 3 

2 

63 

20 

62,5 

5 

27 

1 

9 

33 3 

17 

63.0 

1 

3.7 

18 

66 7 



2 

3 

11 1 

23 

85 2 

1 

3.7 

24 

88.9 



3 

8 

29 6 

11 

40 8 

8 

39 6 

19 

70.4 

7 

30 

1 

13 

43 3 

16 

53.3 

1 

33 

17 

56 7 



2 

5 

167 

25 

83 3 

0 

0 

25 

83 3 



3 

3 

100 

11 

36 7 

16 

53.3 

27 

90 


For second-grade children there is only slightly more success 
obtained from Procedure 3, although these children, of course, have 
had the advantage of experience with Procedures 1 and 2, which 
because of progressive differentiation of the task would be expected 
to foster comprehension. These children are exactly at the age 
at which an Inferior plan for the Ball and Field is required on the 
present Stanford-Binet, Actually there is less than 10% more of 
success with Procedure 3 than with Procedure 1, indicating that 
comprehension of the aim involved is not essential for success at 
this level. 

At the fifth-grade level there is actually a greater percentage of 
inferior or better plans for Procedure 2 than for Procedure 3. It 
would seem also that at this age level of 11 years and 1 month, 
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just below that at which a Superior plan is expected (12 years) > 
comprehension is still not a necessary factor, for theic are actually 
neaily tliiee times as many complete failures for Procedure 3 as for 
Procedure 2 Piocedure 3 calls forth a much greater number of 
Superior plans, showing that a child who gives a Superior plan has 
probably taken account of the whole situation, although it should 
be noted that it is possible for a Superior plan to be given without 
understanding of a search since Supeiior plans do occur with Pro¬ 
cedures 1 and 2. As the child gets older Procedure 2 results in 
a greater amount of success than Procedure probably because a 
younger child is less hampered by the need foi explicit direction 
under such circumstances and is moic accustomed to a free play 
situation 

As the child reaches the age at which a Superior plan is ex- 
pcctcd of him, a marked difference appears in the scores for the 
procedures What has been scored as a Superior plan is evidently 
correctly interpreted as a planful search At the seventh grade 
Procedures 1 and 2 still evoke a large number of Inferior plans. 

Table 3 presents these findings in different form, 

TABLE 3 

COMPAW.ATIV1. Success Between PEtocEnuREa for School A C^ses at trr 

Grades Sampled 

Procedure 1 Procedure 2 Procedure 1 

equal to or better equal to or better equal to or better 

than procedure 3 than procedure 3 than procedure 2 

Grade N % N % N fo 


2 

20 

62 5 

23 


71 9 


25 


78 1 

5 

17 

64 9 

18 


66 6 


13 


66 7 

7 

9 

300 

13 


43 4 


18 


60,0 




TABLE + 






Distribution op Scores dy 

Grade for Each Procedure tor 

School B 


(Comparable grade sections 

given one 

procedure only,) 




Pro- 






Inferior 

Grade 

N 

cedure Failure 

Inferior 

Superior 

or 

better 



N % 

N 

% 

N 

% 

N 

% 

High 2 

41 

2 37 

90 2 

4 

9 8 

0 

0 

4 

9 8 

Low Z 

32 

3 20 

62 5 

11 

344 

1 

3.1 

12 

37 5 

High 5 

38 

2 17 

44 7 

21 

55 3 

0 

0 

21 

55 3 

High 5 

40 

3 11 

27 S 

18 

45 0 

11 

27 5 

29 

72 5 

High 7 

23 

2 7 

30,4 

16 

69,6 

0 

0 

16 

69.6 

High 7 

31 

3 5 

16 1 

15 

48 4 

11 

35.5 

26 

83,9 
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It Will be seen that the more complete the proceduie the greater 
the advantage with increasing age. 

In School B when Procedures 2 and 3 were given without previous 
experience with any other procedure there seems to be some ad¬ 
vantage in the second giade for Piocedure 3. Unfortunately the 
second grade here is inferior to the second grade in School A 
Whatever abilities are necessary for success in this situation, and 
which are common to Piocedurcs 2 and 3, are lacking to greater 
extent in the second grade of School B, and therefore comparison 
cannot be made 

In the fifth and seventh grades there seems to be no appreciable 
difference between the results from this method of using tlic pro¬ 
cedures and those of School A. Again it is evident that only for 
the Superior plan does Procedure 3 have a real advantage. 

Types of Plans 

In order to interpret the responses to this test the three groups 
into which they had been arbitrarily divided in scoring were analyzed 
and classified into types, not according to any preconceived scheme 
of what might have been intended by the child, or by subjective 
opinion of excellence of response, but rather into groupings by 
similarities of design and the frequency of their occurrence It 
seemed best not to follow the classification of types given by 
Terman (3) inasmuch as his were characterized by subjective 
judgment of the intention, e g. Terman believed that “absence of 
plan is evidenced by the crossing and recrossing of paths or by 
‘breaks\'* In the Inferior plan “that some forethought is ex¬ 
ercised Is evidenced (1) by fewer crossings (2) a tendency to make 
the lines moie or less parallel oi else to give them some kind of 
symmetry by fewer breaks.** From the preceding results it is 
apparent that symmetry is not necessarily accompanied by fore¬ 
thought in the sense heie used, and therefore perhaps the other 
factors taken as evidence of forethought or lack of forethought 
may also not actually be such. 

The group scored as Failure resolved itself into eight types: 

Type A Extraneous drawing, such as small figure, geo¬ 
metric design in center of field, eg, a rabbit or man or small- 
diamond with dot in center, or n group of emblems 

Type B, Tracing around outline nr drawing outside field 
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Type C. Only part of field covered, eg, a single incursion 
jnto field or outlining only one portion of field* 

Type D. Random markings 

Type E Involved, complicated filling in of field 

Type F, A single line, regular or jagged, around the field, 
but confined too closely to the center to have been called In¬ 
ferior, 

Type G Irregular line weaving in and out with consider¬ 
ably less crossing than Type E but too much weaving to have 
been scored Inferior or to be Type M 

Type H Partially unielnted lines nnd partially symmetri¬ 
cal design covering the field fairly well. 

The Inferior group which is by far the largest, including every 
thing from a complete failure to the Superior plan, required nin 
classifications. 

Type I Conventional cross, i e., one line straight through 
lengthwise and another line connecting the remaining two 
angles and bisecting the first line. 

Type J Lines radiating from center or gate forming pat¬ 
tern such as fan, spokes, or a geometric design dividing the 
field 

Type K Line once around field following outline with a 
cross inside, the lines of which connect the four angles. 

Type L Line three-quarters of the way around the field 
then toward center and directly out, with fourth side omitted, 
or two lines following parallel sides with line connecting 

Type M Line once around field with additional weavings 
or dippings in and ouu 

Type N, Line once around field so placed to take in whole 
field, either an exact diamond shape or with rounded corners 

Type O Line twice around the field, or once around the 
field and incursion into center (not a cross), or a combination 
of these. 

Type P, '‘Superior” method but halves or quarters of field 
treated separately 

Type Q, Two plans which may be both Superior, e g, outer 
portion spiral and inner section cross lines ns Type U, or one 
Superior and one Inferior, eg, spiral with a cross super-im¬ 
posed, or a checkerboard effect 

Superior plans fall more readily into classifications: 

Type R Spirals, holding to the diamond shape or circular 
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Type S, Concentric diamonds or circles. 

Type T. Cradle. A line completely around the field which 
turns back on itself and goes around again, then turns back on 
Itself and continues thus until it works into the center. 

Type U Criss-cross Parallel lines weave back and 
forth, or zig-zags, covering the field These may be joined 
making a continuous line or may be *?cpoiatc lines. TTiere may 
be a straight line through the center made at the beginning or 
end. 

Type V Combinations of Type R and Type S, Type R 
and Type T 

Division among so many types gives a relatively small number 
of cases for the less frequent types, making it impossible to draw 
any conclusions, but in some cases the distributions are suggestive. 
C, the most common type of Failure, is most frequent w'lth Pro¬ 
cedure 2 and raie with Piocedure 1. Forty per cent of this type 
occur above the second grade. Evidently Procedure 2 gives the 
suggestion to explore the field, but lacking an objective this ex¬ 
ploration is not complete or thorough. It should be noted, how¬ 
ever, that 26% of this type was produced by Procedure 3, and it 
IS the most frequent failure with this procedure 

Strangely enough, in Type B which occurs most frequently with 
younger children we find the greatest number to be elicited by 
Procedure 3 which would seem to indicate the child has compre¬ 
hended the task and is reacting to this procedure. On the other 
hand Types A and H are clearly unrelated to any knowledge of the 
task imposed. The fact that E and G occur chiefly with Procedure 
3 implies a higlier level of response than do the I and J Inferior 
types. 

On analyzing the inferior types, we find that Types I and J, 
which arc highly symmetrical, arc produced almost entirely by 
Procedure I, regardless of age level. Symmetry in tins case is 
quite evidently not at all related to forethought, and therefore 
these responses probably could not be said to constitute a plan. On 
the other hand E and G discussed above are totally lacking in 
symmetry 

Type L, resulting largely from older children, comes most fre¬ 
quently in response to Procedure 2. It is interesting to note that 
here as m Type C, also resulting largely from Procedure 2, the 
execution is economical, neglecting to outline the field completely, 
and perhaps here again the cause is the absence of an objective. 
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Likewise Type M, characterized by its irregularity of line, is 
predominantly from Procedure 2, but also present with Procedure 
3, indicating that the suggestion for this type is inherent in the 
part of the two procedures which is common to both, i.e., drawing 
*'where you would go “ This type is most common at the age at 
which one would expect a good Inferior plan—-just below the 
Superior-plan age level. 

Type N, the most frequent Inferior type, is distributed equally 
over the grades sampled, and results twice as often from Procedure 
2 as Procedure 3 and practically not at all from Procedure 1, 
showing that it is more likely to be associated with incomplete 
apperception of the content of the ptocedure 
Type O, the second most common variety of Inferior plan, 
results strikingly more often from Procedure 3 than Procedure 2 
and not at all fiom Procedure 1. At this point another possibility 
of this method of analysis becomes apparent. In this case, as in 
Type P, the fact that the bulk of responses appear in relation to 
Procedure 3 and from older children raises the question of whether 
these types do not more closely resemble the results with the various 
types of Superior plans and should perhaps be scored Superior. 
These two types, on the basis of these distributions, comprise the 
only doubtful decisions between Inferior and Superior whereas 
there seems to be no distinct line between the Failure and Inferior 
classifications. O differs, however, from all Superior types in that 
its frequency of appearance docs not consistently increase with age, 
All types now known as Superior are associated almost without 
exception with Procedure 3, indicating a complete comprehension of 
the task and a truly planful search. It must be borne in mind that 
nearly 50% as many so-called Inferior plans come from Procedure 
1 as from Procedure 3, and it is possible to have even a Superior 
plan resulting from Procedure I. In an individual case, therefore, 
even if a Superior plan is given one cannot be certain that the child 
has fully comprehended the task. 

Summary and Conclusions 

With the idea of discovering in which types of response to the 
"Ball and Field” test comprehension of the task may safely be 
assumed to be present, the procedure was varied in the following 
ways in Procedure 1 the child was told to make any lines he 
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'wanted to inside the diamond^shaped form he had been given; in 
Procedure 2 he was to draw wherever he would like to walk if 
he were going for a walk in the field; Procedure 3 was identical 
with that used in the nevp' Revision of the Stanford-Binet. The 
experiment was administered as a group test. Two schools of 
socially and economically average population were chosen in which 
all the pupils of grades 2, 5, and 7 were used 

The results were scoied by the provisional standards for the new 
Revision of the Stanford-Binet as Failure, Infeiior, and Superior 
regardless of the procedure used These three groups were classified 
into types of plan on the basis of similarity of design and frequency 
of occurrence. From this objective analysis we find that, exclusive 
of the Superior plans, the less specific the procedure the greater is 
the symmetry of design Furthermore, the sketchy, scant covering 
of the field by a method other than Supeiior is also associated 
chiefly with the less explicit procedures, and with younger children. 
In general, therefore, below the Superior level, a detailed, com¬ 
plicated plan 18 probably more indicative of some comprehension of 
the task than a straight-lined symmetrical design, At the Superior 
level, however, a sketchy plan is evidently as indicative of fore¬ 
thought as a more thorough covering of the field by the same method. 

In comparing the various procedures it was found that Procedure 
3 has a distinct advantage over Procedures 1 and 2 only in the case 
of Superior plans and for the oldest children. Procedures 1 and 2, 
which make no demands for forethought or planfulness, produce 
as many as 59 3% of responses of the sort scored Inferior or better. 
This should lead to giave doubts as to whether the present "In¬ 
ferior^* level m general gives real evidence of cognizance of the full 
import of the situation There is, however, some increase with 
age of the frequency of this level of response even with Procedure 1, 
which must be due to other factors than were thought to be involved. 
This study has not been extended to an investigation of these factors, 
which we may perhaps tentatively call “mental organization ” Since 
we cannot differentiate the Failure and Inferior levels on the basis 
of whether or not comprehension of the task is present, wc are 
probably not justified in scoring the test at these levels Only in 
the Superior types (and possibly O and P of the Inferior group 
which resemble the Superior in design as well as in the fact that 
they occur predominantly with Procedure 3 and with older chil- 
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dren) is there sufficient evidence of planfulness to satisfy the tra¬ 
ditional concepts of this test Therefore it is felt that the Ball 
and Field (or Plan of Search) test should be scored only for Success 
or Failure, the latter to include everything other than the Superior 
types and O and P of the Inferior group. 
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Cah for Ilia 

UNE ISTUDE DE L'EFPET DE VARIER LE PROCllDlS DANS LE TEST 
DE LA BALLE ET DU CHAMP 

(Resume) 

Poui determiner les types de reponse au test “de la Balle et du Champ’* 
Icsquels montrent unc comprehension de la tachc, on a vari 6 le proc^d£ de 
fa manierc auivante dana le Procedd t on a dit A Tenfant de faire toutes 
les lignea qu’il voulait dans la forme d*un diamant qu'on lui avail donn 6 e, 
dana lo Proc 6 de 2 il devait dessiner oh il voudrait nller s*il 6 tait sur le 
point de se promener dana le champ, le Proc 6 d 6 3 a 6 t 6 le mcme que celni 
employ^ dana la nouvelle R 6 vision du Stanford-iBinet, L’exp 6 rience n 6t4 
administr^e coiiime test collectif. On a choiai deux ecoJes d'une population 
aoclalement et ^conomiqiiement moyenne ou on a employ^ toua lea 6 IAves dea 
nnn 6 e 3 2, 5, et 7 

Les r^aultats ont 6 t 6 marqii 69 scion les 6 taIon 9 provisionnels pour la nou¬ 
velle Revision du Stanford-Binet comme Non R^iissis, Inf^neura, et Su- 
p^rieur sans igard dit procidi employ^ Une analyse obyective montre 
qn'en g 6 n 6 rFil, au-deaaoiis dii niveau Supeneur un plan d^tnilU et complique 
indique probablcment plus qnelque comprehension de la tachc qu*un desain 
symetnque A lignes droites Le Proced 6 3 cst distinctement plus avantageiix 
que les Proc 6 d 69 1 et 2 seulement dans le caa des plana Supdrieurs et pour 
ha enfanta plus agds Les Proeddes 1 et 2 , puisqu’ila n^cxigent ni prdyoy- 
ance ni capacitc de faire un plan, produisenC 59,3% reponses Infdrieurea 
Puisqn'on ne pent diatingucr les niveaux Non Rduaai et Infdneur^ aur la 
base de la prdaence de la comprdhenaion de la tache, on ne devrait prob- 
ablement pas marquer les rdsultats du test A ce niveau, mais seulement 
Comme Succds ou insuceda. 


Oden et Mayer 
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EINE UNTERSUCHUNG OBER DIE WIRKUNG DER VERANDERUNO 
DES VERFAHRENS IN DEM BALL- UND FELDTEST 

(Referat) 

Um zu bestinimen, seiche Typen von Antwort aut den ‘'Ball- utid Feldte&t” 
cm Verstandnia fur die Aufgabc zeigen, wurdc dag Verfahren in den fol- 
genden Wciscn verandert, im Verfahren 1 wurdc dem Kind gesagt, irgend 
welche Linien innerhalb dcr ihm vorgelegten diamantformigen Form zu 
aeichncn, die ca wolUe, im Verfahren 2 aoUte ca zeichnen, >yd ls gehen 
mochte, wetin ea einen Spaziergaiig auf dem Feld machen wollte; Verfahren 
3 war identisch mit dem in der neuen Revision des Stanford-Binet gc- 
brauchten Verfahrena. Die Untersucliung fand alg ein Gruppenversuch 
statt Zwei Schulen der sozial iind okonomisch dnrchschnitthchen Bevolk- 
erung wurden gewahit, in denen alle Schuler dcr Stufen (grades) 2, 5, und 
7 gebrauclit wurden 

Die Ergebniase wurden nach den provisonschcn Massstaben fiir die neue 
Revision des Stanford-Binet verwertet, wie Versagen, Untergeordnetheit, 
und t)berlegenhcit, ganz von dem gebraiichten Verfahren abgesehcn Eine 
objektiv Analyse offenbart, dass unter dem wberlegenden Niveau im 
nllgenieinen ein ausfuhrlicher, verwickelter Plan wahracheinheh andeutender 
fur einiges Veratandnis der Aufgabe lat als eine geradlinige ayrametrische 
Zeichnung Verfahren 3 hat emen deutlichen Vorteil uber Veifahren Z und 
2 nur in dem Fall der iiberlegenden Plane und fuL die alteaten Kinder Ver- 
fahten 1 und 2, welche kerne Vorsicht oder Planmasaigkeit verhngen, bnn&en 
59^3% der untergeordneten Antworten heraiis Da wir die Versngen- und 
ITntergeordnetheitsschichten auf Basis davon unterscheiden, ob Verstandnia 
der Aufgabe vorhanden lat oder nicht^ sollten wir den Test auf dieser 
Schicht verwerten, aber nni als Erfolg oder Yersagen, 


Open und Mayer 



INFLUENCE OF MUSCLE TRAINING ON BIRTH- 
INJURED MENTALLY DEFICIENT CHILDREN‘S 

From The Training School at Vineland^ Jersey 


S Geraldine Longwell 


I Historical Setting 

Six years ago The Training; School at: Vineland, New Jerscj^ un¬ 
dertook treatment on a small gioup of cliildren^ with motor handi¬ 
caps due to intiacranial birth lesions. A research program of 
muscle training was begun under the direction of Dr Winthrop 
M Phelps, Professor of Orthopedic Surgery, Yale University School 
of Medicine, and Consultant on Birth Injuries to The Training 
School, and with the assistance of Mrs Carolyn M. Brown, Chief 
Physical Therapist, New Haven Hospital. As one phase of this 
project, the Vineland Laboratory was asked to measure such pro¬ 
gress as might be made by these children during treatment, with 
special reference to mental improvement and general behavior, The 
present study is a preliminary report of progress made in the direction 
of spontaneous improvement in social functions coincidental with 
treatment. The study was initiated by and made under the general 
directon of Dr. Edgar A. Doll The author is also indebted to 
Dr. George Kreezer for suggestions for organizing the material of 
this report. 

Numerous possibilities were anticipated from the muscle training 
in these subjects, and a biief account of the several lines of psycho¬ 
logical inquiry may serve as a background for the setting of this 
report. The most immediate problem was the clarification of in¬ 
tracranial birth lesions as a category from the point of view of clini¬ 
cal psychology This problem was worked out on the basis of a 
survey of the institutional population which yielded data as to the 

^Recommended by Edgar A, Doll, accepted for publication by Carl 
Murchison of the Editorial Board, and received in the Editorial ofHcc, 
August 15, 1934 

private institution for the care and training of mentaJJy deficient 
patients 

®Thc term '^children'* is used in this article without regard to life age for 
mentally deficient subjects, 
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clinical psychological aspects of birth lesions as well as the frequency 
of occurrence of different types. Otlier problems were cncounteied 
bearing on the relation of the site of lesion to mental or physical 
consequences, on the relation of birth lesions to difficulties of speech, 
personality, and learning. Still otlier inquiries were directed toward 
measuring such improvement in mental ability as might directly or 
indirectly follow from muscle training Mental growth studies 
were also considered (2, 3, 4, 5) 

Obviously, the most direct benefits of muscle training vi^ere ex¬ 
pected in neuromuscular coordination The immediate estimation 
of such improvement was a problem for the orthopedist with refer¬ 
ence to muscle tonus, timing, coordination, and the effects on body 
mechanics (9, 10), The consequences of these effects in the general 
behavior of the individual were considered proper topics of psycho¬ 
logical observation. Studies were therefore undertaken on the range 
and extent of movement from the point of view of the practical or 
social behavior of the subjects, as m gait and in the application of 
gross and fine coordination to everyday acts. Motion picture studies 
were made for developing a permanent progress record in terms of a 
definite routine of movements* 


II. Problem 

The present study was conceived as a means of measuring the 
genetic social development of the individual in terms of those per¬ 
formances commonly accepted as characteristic of successive age 
periods in the genetic evolution of the child from infancy to adult 
life. By social performance we mean here such abilities m early 
life, or at low mental levels, as ability to dress, to wasli, to feed 
one^s self, to get about, to look after onc*s own interests, to com¬ 
municate with others and, in short, those items of self-help which 
are important in infancy and early childhood At later ages, or at 
higher mental levels, the emphasis shifts to largely social responsi¬ 
bilities of self-direction and more general social relationships. In 
the main we have been concerned with those social performances 
which depend largely for their success on motor facility. But we 
have included non-motor items insofar as these seem to be the 
product of experience gained through motor activity. We arc not 
concerned here with neuromuscular cooidmation or improvement 
in body mechanics as such It will be evident that the study con- 
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fines itself to the incidental or spontaneous capitalization of such 
improvement for social behavior 

The subjects of the investigation were all mentally deficient chil¬ 
dren with motor handicaps resulting from intracianial birth lesions 
The orthopedic diagnoses and the judgment as to etiology were made 
by Dr. Phelps. The psychological diagnoses were made in the clinical 
department of the Vineland laboratoiy. In view of limited facilities 
for treatment, not all patients diagnosed as birth-injured received 
muscle training. Those patients were prefened who offered the 
most promise from the standpoint of age, mentality, and type of 
handic<ip. Generally speaking, young patients were prefen cd to 
older patients, and those with severe disabilities were preferred to 
those with milder handicaps The control group of subjects was 
similar to the treatment group except for these preferences, 

Muscle training^ in this study involves a period of relaxation for 
about 20 minutes, followed by a period of about 40 minutes of 
clinically prescribed movements. These movements are both assisted 
and unassisted, while in the more advanced stages movement is made 
against resistance or gravity The motions are made in an even, 
rhythmical manner, often to nursery rhymes for the younger chil¬ 
dren, For arm, neck, and some leg exercises, the patient lies on a 
plinth or raised table. Other arm, hand, and leg motions are per¬ 
formed in sitting positions and later standing or walking, Treat¬ 
ment in finer coordinations, such as wrist or finger movements, is 
carried on at a table. Mirrors and other apparatus are used in 
assisting the patient. All muscle training is done to prescription 
following orthopedic examination and is designed to accomplish 
specific neuromuscular improvement (5, 9), The particular 
schedules for measuring improvement used in this study are not part 
of the treatment, but represent incidental or spontaneous capitaliza¬ 
tion of the results of treatment 

III. Method 

In developing the method of the present study it was necessary to 
devise a schedule of performances which might be used for continuous 
progress Beyond such scales of genetic motor development as tliose 

®Muscle training was given an hour a day, 3 days a week (except for in¬ 
terruptions due to illness and vacations) by Mrs Alice M James The 
subjects received, on the average, 120 treatments a year 
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of Gesell (7) and Shirley (11) and a job analysis of dressing by 
Buhl, (1), we found little in the literature suggestive of a schedule 
of performances which seemed useful to our purpose. The chief 
contribution of existing scales was in the category of locomotion. 
Our categories have therefore to some extent been selected from 
the literature, but to a much greater extent have been suggested by 
members of the laboratory staff and systematized by the author. 

The Items were obtained by listing the performances of a few 
birth-injured subjects and then adding to this list other performances 
expected of physically normal subjects of corresponding life ages and 
mental ages. The new list thus made was tried out on other birth- 
injured subjects, revised and tried again and again until we had 
what seemed to be a fairly satisfactory list of representative per¬ 
formances, The individual abilities in the list fell into a few well- 
defined categories The individual performances have, in some 
instances, been arranged in a tentative order of an ascending 
hierarchy based on apparent degree of difficulty. The categories 
themselves are arranged m no special order. This schedule of items 
is not a calibrated scale and does not pretend to be exhaustive. 

The method involved the following steps (1) the construction 
of a list of motor abilities which it would be desirable for the child 
to possess in meeting the basic needs for social independence in 
everyday life, and (2) the comparison of progress made in the 
acquisition of these abilities by two groups of subjects: (ff) a group 
receiving treatment by musde training procedures, and (A) a group 
similarly constituted with respect to many of the factors whicli might 
'determine the acquisition of such abilities, but not receiving muscle 
training. 

Our study follows along the lines indicated by this plan, although 
it was not possible, in view of the material available, and certain 
practical considerations of treatment, to meet all the conditions tliat 
experimental rigor would demand. These limitations may best be 
considered after the data have been presented 

AbiliUes to Be Examined. In Table 1 is given a list of the per¬ 
formances with respect to which the abilities of the subjects were 
examined. These performances are grouped logically under class 
names which indicate their use in satisfying certain of the require¬ 
ments made of an individual living in a simple social group, such as, 
for example, the family. This classification is for convenience of 
analysis. 



INFLUENCE OF MUSCLE TftAINING 


353 


TABLE 1 

Pbrpormance Scheduls 

Showing the list of performances with respect to which the 
subjects were examined. 


A Locomotion 

1 Chin up 

2 Chest up 

3 Sits with support 

4 Sits alone 

5 Creeps 

6. Stands with support 

7 Stands alone 

8 Walks with support 

9 Walks alone 

10, Goes up and down stairs with aid 

11 Goes up and down stairs using two feet to each tread 

12 Goes up and down stairs with alternate feet on alternate treads 

13 Runs 

14, Skips 
B, Dressing 

1 Cooperates with removal of clothes 

2 Removes coat If unbottoned 

3 Unbuttons and removes coat * 

4 Removes shoes and stockings, if unfastened 

5, Unfastens and removes shoes and stockings 

6, Removes rest of clothing, if unfastened 

7, Unfastens and removes rest of clothing 

8 Cooperates with dressing 

9 Puts on coat—assisted 

10 Puts on coat—unassisted 

11 Buttons coat 

12 Puts clothes on — assisted 

13 Puts clothes on—unassisted 

14 Fastens clothes 

15» Puts shoes and stockings on—assisted 
16. Puts shoes and stockings on—unassisted 
17 Laces and ties shoe laces 

15. Brushes teeth 
19, Combs hair 

C Bathing 

1 Washes and dries hands 

2 Washes and dries face 

3, Washes and dries neck and cars 

4, Bathes self with supervision 

3 Bathes self without supervision 
D. Eating 

1 Carries to mouth successfully 

2 Holds and drinks from cup—unassisted 

3 Begins to use spoon—spilis 

4 Uses spoon—no spills 

5 Uses fork 

6 Uses knife to spread 

7 Uses knife to cut 
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TABLE 1 {conitiiued) 


£. Communication 

1 Laughs, cries; vocalizes 

2, Begins to use words 
3* Uses woids 

+, Uses phrases 
S Uses sentences 
6, Gcsticulateq 
7 Scribbles 

8. Writes or prints from copy 
9 Writes composition—letter home 
10, Tells name 

11 Prints or writes first name 

12 Writes full name 

F Control of excretory functions 

1 Bowel control partly established 
Z Bowel control established 

3, Daytime bladder control partly established 
A- Daytime bladder control established 

5* Night-time bladder control established 


All of the performances listed except those in Group F involve 
the activity of the skeletal musculature They are: performances (1) 
which might be prevented from developing as a result of 
motor paralysis, and (2) which might be acquired as a result of 
muscle training, if this method of treatment is effective m improving 
the motor efficiency of a person suffering from muscular disorders. 
The list includes not only performances which are directly useful 
to an individual in meeting his needs, but also performances which 
may represent stages in the acquisition of an ability of direct prac¬ 
tical UBCr For example, in the list of performances included under 
locomotion, the first eight items represent stages which precede the 
development in young children of the ability to walk and so may be 
used as a scale to estimate the extent to which a person incapable of 
walking has progressed toward the acquisition of this ability. 

Group F includes performances which involve the control of 
smooth sphincter musculature legulating the excretory functions. 
This group is included in our list since it was considered possible 
that with the development of control over the skeletal musculature 
might go a corresponding control of the smooth muscles which in 
normal adults, and in children above a certain age, are under 
voluntary control. 

Since none of the subjects was under 10 years of life age it was 
assumed that, except for the physical handicaps, all of these per¬ 
formances could logically be expected in children of this age in terms 
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of genetic development Performances involving writing* bathing 
without supervision, and perhaps using a knife might not ordinarily 
be expected of mental ages below six yeais. However, it is possible 
that the last two items could reasonably be expected of these subjects 
because of their physical growth and development, since they are at 
least 10 years old. Similarly, on the basis of mental age all per¬ 
formances but those involving writing could reasonably be expected 
of each member of both groups, 

The peifoimance of the abilities listed was also influenced by 
training m the eveiyday cottage situation, paiticiilaily with respect 
to those young patients whose self-help in matters of dressing, bathing, 
and eating was not complete It will not be possible to say what 
gains were due to this training and what to the physical therapy 
alone. 

Another uncontrolled variable is that of motivation On the whole, 
motivation was good The subjects enjoyed the extra attention de¬ 
rived through treatment. They wcic stimulated to be interested in 
acquiring various abilities In some cases a wholesome rivalry was 
encouraged. 

The method of determining whether the subjects could perform 
the abilities listed involved both report and observation. The sub¬ 
jects were observed in theii everyday environment and were asked 
to perform acts which were not observed to occur spontaneously 
The act of writing, for example, was not always observed as a 
spontaneous occurrence, but the presence or absence of the ability to 
write could be determined upon request Other abilities weic more 
readily checked through reports from the cottage attendants. When 
there was doubt as to the performance, the subject was called in 
and a demonstration required. This was particularly advisable if 
there was any question as to the assistance given or the completeness 
with which tlie item was performed 

The scoring of the individual performances was accomplished 
simply. The ciiterion of success adopted required that the act he 
an established response rather than one winch could be performed 
only occasionally. If a subject was thought capable of performing 
certain acts of self-help but seldom did so, he was considered socially 
incapable with respect to those items. 

Therefore, if the subject always succeeded in any given per¬ 
formance, he was marked plus If he always failed, he was marked 
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minus. If he succeeded in the majority of trials, he was scored a 
marginal plus If he failed in the majoiity of trials, he was scored 
a maigmal mnvis Thcst latter two scores occurred but rarely. 
the subject refused to perform, or if the examiner overlooked an 
item, It was marked zero. 

IV. The Subjects 

1 . The Treatment Group The individuals included in the 
treatment group are: {a) those who have been receiving muscle 
training for at least two years, and {h) who have been scored on the 
performance list four times (semi'-annually) while under treatment 
Four sets of scores were the maximum number available. The first 
criterion was set up so that as many of the treatment cases as possible 
would be included and yet only those who had been treated long 
enough to warrant some expectation of change. The second criterion 
was set up in order to exclude individuals who might have had the 
requisite peiiod of training but who had been dropped from treat- 
ment during the course of the study for reasons outside our control. 
This group includes 9 boys and 1 girl 

2. The Non-ireatment Group The non-treatment group is 
taken from other residents of the institution who also represent a 
clinical diagnosis of dyskinesia associated with intracranial birth 
lesion, Ideally, the non-treatment subjects selected for this study 
should match the treatment group in life age, mental age, type of 
involvement, degree of handicap, and m other relevant character¬ 
istics, but we could only approximate this equivalence from the 
material available. Nine of the subjects were selected on the follow¬ 
ing bases; (<z) they had received no physical therapy and {h) they 
had been scored on the performance schedule four times. In order 
to make the non-treatment group equal in numbers to the treatment 
group, a tenth subject was selected from among those who had had 
some treatment. This individual had had five months of treatment, 
which had been discontinued for lack of cooperation a year before 
this study began This individual also fulfilled the second require¬ 
ment, and so far as we could judge fiom observation, from the report 
of the physical therapist and from the neurological reports and ex¬ 
aminations, had shown no improvement during the period of treat¬ 
ment, The group included 7 boj^s and 3 girls. 

3. Coinparuon cf the Tvjq Groups. A comparison of the two 
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groups brings out both siuulanties and dissimilarities In the first 
place, both groups are composed of birth-injured, mentally retarded, 
physically handicapped subjects residing in an institution for feeble¬ 
minded children. Most of the group reside in a cottage set apart 
for crippled children, and age for age, receive about equal amounts 
of stimulation, encouragement, and training in the cottage situation 
The two groups are described and compared m Tabic 2. 

As previously mentioned, the treatment group by selection tends 
to be younger. All but two of them are under twenty years of age 
In the non-treatment group, on the other hand, five subjects are 
more than twenty years old, three being beyond forty years of age. 
The mental ages, however, arc more nearly alike for the two groups. 
Some mental ages are estimated because accurate Binet examinations 
could not be made in view of the motor and language difficulties 
present. As a matter of fact, these mental ages are considered fairly 
accurate even though based on subjective judgment, supplemented 
as they are by tests other than the Binet, The groups are fairly 
comparable as to site of lesion and type of disability, though the 
treatment group has a preponderance of quadriplegias while the non¬ 
treatment group has more cases of general incoordination. The six 
quadriplegias in the treatment group are more seriously affected as 
a group than the four cases of general incoordination in the non¬ 
treatment group as judged by abilities lacking in the two groups. 

V, Results : Changes in Adilitibs from First to Last Record 

The subjects were scored in respect to their ability in each of the 
detailed performances four times, at six-months^ intervals Table 
3 records the gains possible and the gains actually made by the ten 
treatment cases from the first to the fourth records. Table 4 is 
identical for the non-treatment cases P indicates that the ability 
was already present when the study began. G indicates that some 
time between the first and fourth records the subject gained this 
ability. L indicates that the subject had this ability at the first 
record, but then lost it and had not regained it by the fourth 
record. A indicates that at the first record the subject did not have 
this ability nor did he gam it during the course of the study. 

Table 5 IS a comparison of Tables 3 and 4, presented with refer¬ 
ence to the major categories The first row is to be read thus* With 
respect to the category of locomotion, the treatment group lacked 
25 abilities among 9 subjects; 3 abilities were gained by 2 subjects; 
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TABLE 3 

RECORD OP Changes Prom First to Fourth Rating on 10 Treatment Cases 

No No No Case 

Case number Sa Ss Ss numbers 

123456789 10 P A G rated G 


Locomotion 
Chin up 
Cheat up 

Sits with support 
^ Sits alone 
Creeps 

Stands with support 
Stands alone 
Walks with support 
Walks alone 

Up and down stairs^ aided 
Up and down stairs, two 
steps per tread 
Up and down stairs alter¬ 
nate tieada 
Runs 
Skips 
Pressing 

Cooperates with removal 
of clothes 

Removes coat, unbuttoned 
Unbuttons and removes 
coat 

Removes shoes and stock¬ 
ings, unfastened 
Unfastens and lemovei 
stockings and shoes 
Removes rest of clothes, 
assisted 

Unfastens and removes 
rest of clothes 


PPPPPPPPPP 10 0 0 0 

PPPPPPPPPP 10 0 0 0 

PPPPPPPPPP 10 0 0 0 

PPPPPPPPvpP 10 0 0 0 

PPPPPPPPPP 10 0 0 0 

PPPPPPPPPP 10 0 0 0 

PAPPPPPPPP 9 1 0 0 

PPPPPPPPPP 10 0 0 0 

PAPPPPPPPP 9 1 0 0 

PAPPPPPPPP 9 1 0 0 

GAPPPPPPPP 8 2 liU 

AAAAGPAPPP 4 6 1 tS 

PAAAGPAPPP 5 S lUS 

AAAAAAAAPA 1900 


PPPPPPPPPP 10 0 0 0 

PAGPPPPPPP 8 2 113 

PAGPPPPPPP 8 2 lil3 

PAGPPPPPPP 8 2 lUi 

PAGPPPPPPP 8 2 1S3 

PAGPPPPPPP 8 2 1«3 

PAGPPPPPPP 8 2 113 


Cooperates with dressing PPPPPPPPPP 10 0 0 0 

Puts on coat, assisted PAGPPPPPPP 8 2 

Puts on coat, unassisted PAGPPPPPPP 8 2 I 13 

Buttons coat PAAPPPGPPP 7 3 157 

Puts clothes on, assisted PAGPPPPPPP 8 2 153 

Puts clothes on, unassisted PAAPPPPPPP 8 2 0 0 

Fastens clothes PAAPPPGPPP 7 3 l57 

Puts on shoes and stock¬ 
ings, assisted PAGPPPPPPP 8 2 153 

Puts on shoes and stock¬ 
ings, unassisted PAGPPPPPPP 8 2 153 

Laces and ties shoe lacea GAGPPPGPPP 6 4 3 5l, 3, 7 

Brushes teeth PAAPPPPPPP 8 2 0 0 

Combs hair GAAPPPAPPP 6 4 l5l 
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TABLE 3 {continued) 


No, No No Case 

Case number Ss Ss Ss numbers 

1234567S9 10P A G rated G 


Bathing 

Washes and dries hands 
Washes and dries face 
Washes and dries neck 
and ears 

Bathes self, supervised 
Bathes self, unsupervised 
Eating 

Carnes to mouth success¬ 
fully 

Holds and drinks from 
cup, unassisted 
Begins to use spoon—spills 
Uses spoon—no spills 
Uses fork 

Uses knife to spread 
Uses knife to cut 
Communication 
Lnughs, cries, vocalizea 
Begins to use words 
Uses words 
Uses phrases 
Uses sentences 
Gesticulates 
Scribbles 

Writes or prints from copy 
Composition—letter 
Tells name 

Prints or writes first name 
Writes full name 
Control of excretion 
Bowel control partly estab¬ 
lished 

Bowel control estabUshed 
Daytime bladder control 
partly established 
Daytime bladder control 
established 

Night-time bladder con¬ 
trol established 
Total performances gained 
per subject 


PAAPPPPPPP 

PAAPPPPPPP 

PAAPPPGPPP 
A A A G A G A PPP 
AAAAAAAAGP 


PPPPPPPPPP 

PAPPPPPPPP 
PAPPPPPPPP 
PAPPPPPPPP 
PAAPPGPPPP 
AAAGAGAPPP 
AAAGAAAPGP 

PPPPPPPPPP 
PPPPPPPPPP 
PAGPPPPPPP 
PAAPPPPPPP 
PAAPPPAPPP 
PPPPPPPPPP 
PPPPPPPPPP 
AAAG GP GGPP 
AAAAAAAPPP 
PAAPPPPPPP 
AAAPGPPPPP 
AAAGAPAPPP 


PAPPPPPPPP 

PAPPPPPPPP 

PLPPPPPPPP 

PAPPPPPPPP 

PAAPPPPPPP 

3 0 13 S 4 3 S 1 2 0 


8 2 0 0 
8 2 0 0 

7 3 1 #7 
3 7 2 #4, 6 

1 9 1 1^9 


10 0 0 0 

9 10 0 
9 10 0 

9 10 0 

7 3 1 

3 7 2 ff4, 6 
Z 8 2 #4, 9 

10 0 0 0 
10 0 0 0 

8 2 1 #3 
8 2 0 0 
7 3 0 0 

10 0 0 0 
10 0 0 0 
3 7 4 #4, 5, 7, 8 

3 7 0 0 
S 2 0 0 
d 4 1 #S 

4 6 1 #4 


9 10 0 
9 10 0 

10 0 0 0 

9 10 0 

8 2 0 0 


Group totals 


473 147 36 All but 52 


Key 

P Present when study began 
A Absent during study 


G Gained during study 
L Lost during study 
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TABLE 4 

Record of Changes From First to Fourth Rating on 10 Non ^Treatment 

Cases 



Case number 

1 2 3 4 5 6 7 8 

No No 
Ss Ss 

9 top A 

No 

Ss 

G 

Case 
numbers 
rated G 

Locomotion 

Chm op 

PPPPPPPP 

P P 

10 

0 

0 

0 

Cheat up 

PPPPPPPP 

P P 

10 

0 

0 

0 

Sits with support 

PPPPPPPP 

P P 

10 

0 

0 

0 

Sits alone 

PPPPPPPP 

P P 

10 

0 

0 

0 

Creeps 

PPPPPPPP 

P P 

10 

0 

0 

0 

Stands with support 

PPPPPPPP 

P P 

10 

0 

0 

0 

Stands alone 

PPPPPPPA 

P P 

9 

1 

0 

0 

Walks with support 

PPPPPPPP 

P P 

10 

0 

0 

0 

Walks alone 

PPPPPPPA 

P P 

9 

1 

0 

0 

Up and down stairs, aided 

PPPPGPPAPP 

8 

2 

1 

#5 

Up and down stairs, two 
steps per tread 

PPPPGPPAPP 

8 

2 

1 

#5 

Up and down stairs alter¬ 
nate treads 

GAPPGGPAPP 

5 

S 

3 

»1, J, 6 

Runs 

PPPPAPPAPP 

8 

2 

0 

0 

Skips 

AAPAAAAA 

A A 

1 

9 

0 

0 

Dressing 

Cooperates with removal 
of clothes 

PPPPPPPP 

P P 

10 

0 

0 

0 

Removes coat, unbuttoned 

PAPPPPPP 

P P 

9 

1 

0 

0 

Unbuttons and removes 
coat 

PAPPPPPP 

P P 

9 

1 

0 

0 

Removes shoes and stock¬ 
ings, unfastened 

PAPPPPPP 

P P 

9 

1 

0 

0 

Unfastens and removes 
stockings and shoes 

PAPPPPPP 

P P 

9 

1 

0 

0 

Removes rest of clothes, 
assisted 

PAPPPPPP 

P P 


1 

0 


Unfastens and removes 
rest of clothes 

PAPPPPPP 

P P 

9 

1 

0 

0 

Cooperates with dressing 

PPPPPPPP 

P P 

10 

0 

0 

0 

Puts on coat, assisted 

PAPPPPPP 

P P 

9 

1 

0 

0 

Puts on coat, unassisted 

PAPPPPPP 

P P 

9 

1 

0 

0 

Buttons coat 

GAPPPPPP 

P P 

S 

2 

1 

#1 

Puts clothes on, assisted 
Puts clothes on, unassisted 

PAPPPPPP 

P P 

9 

1 

0 

0 

GAPPPPPP 

P P 

8 

2 

1 

9l 

Fastens clothes 

GAPPPPPP 

P P 

8 

2 

1 

ti 

Puts on shoes and stock¬ 
ings, assisted 

PAPPPPPP 

P P 

9 

1 

0 

0 

Puts on shoes and stock¬ 
ings, unassisted 

GAPPPPPP 

P P 

8 

2 

1 

n 

Laces and ties shoe laces 

AAPPPPPP 

P P 

8 

2 

0 

0 

Brushes teeth 

GAPPPPPP 

P L 

8 

2 

1 

ll 

Brushes hair 

AAPPPPGP 

P P 

7 

3 

1 

97 
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table 4 (conlinued) 



Case number 
123456789 10 

No No 
Ss Sa 

P A 

No 

Sa 

G 

Case 
numbers 
rated G 

Batliing 

Wushes and dries hands 

PAPPPPPPPP 

9 

1 

0 

0 

Washes and dries face 

AAPPPPPPPP 

3 

z 

0 

0 

Washes and dries neck 
and ears 

AAPPPPPPPP 

8 

2 

0 

0 

Bathes self, supervised 

AAGPPPPPPP 

7 

3 

1 t3 

Bathes self, unsupcrvised 

AAAPPPPPPP 

7 

3 

0 

0 

Eating 

Carries to mouth success^ 
fully 

PPPPPPPPPP 

10 

0 

0 

0 

Holds and drinks from 
cup^ unassisted 

PPPPPPPPPP 

10 

0 

0 

0 

Begins to use spoon—spills 

PPPPPPPPPP 

10 

0 

0 

0 

Uses spoon—no spills 

PPPPPPPPPP 

10 

0 

0 

0 

Uses ferk 

AAPPPPPPPP 

8 

2 

0 

0 

Uses knife to spread 

AAPPPPPPPP 

8 

2 

0 

0 

Uses knife to cut 

AAPAPPPPPP 

7 

3 

0 

0 

'Communreation 

Laugha, cries, vocalizes 
Begins to use words 

PPPPPPPPPP 

10 

0 

0 

0 

APPPPPPPPP 

9 

1 

0 

0 

Uses words 

APAPPPPPPP 

8 

2 

0 

0 

Uses phrases 

APAFPPPPPP 

8 

2 

0 

0 

Uses sentences 

APAPPPPPPP 

8 

2 

0 

0 

Gesticulates 

PPPPPPPPPP 

10 

0 

0 

0 

Scribbles 

PPPPPPPPPP 

10 

0 

0 

0 

Writes or prints from copy 

AAAPAPPPPP 

6 

4 

0 

0 

Composition—letter 

AAAAAAPPPP 

4 

6 

0 

0 

Tells name 

APAPPPPPPP 

8 

2 

0 

0 

Prints or writes first name 

AAAPPPPPPP 

7 

3 

0 

0 

Writes full name 

AAAGPPPPPP 

6 

4 

1 

H 

'Control of excretion 

Bowel control partly estab¬ 
lished 

PLPPPPPPPP 

10 

0 

0 

0 

Bowel control established 

PAPPPPPPPP 

9 

1 

0 

0 

Daytime bladder control 
partly established 

PPPPPPPPPP 

10 

0 

0 

0 

Daytime bladder control 
established 

GAPPPPPPPP 

8 

2 

1 

tl 

Night-time bladder can- 
trol established 

PPPPPPPPPP 

10 

0 

0 

0 

Total perfoTinancea gained 
by subjects 

Group totals 

7 0 1 1 3 1 1 0 0 0 

so 

H 14 #1, 3, 4, 

5, 6, 7 


Key, 

P Pieacnt at beginning of study 
A Absent during study 


G Ooined during study 
L Lost during study 
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TABLE 5 

COMPARAT[VE NUMBER OF ABILITIES LACKED AND GAINS MADE^ AND THE NUM¬ 
BER OF Subjects Who Lacked Abilities and Made Gains in Both 

Groups 


Category 

Total abilities 
Group lacked 

No Ss 

Total gains 
made 

No Ss 

1 

Percentagi 

No 

E gained 
Ss 


Treatment 

25 

9 

3 

2 

12 

22 

Locomotion 

Control 

22 

9 

5 

3 

23 

33 


T—C 

3 

0 

-2 

-1 

T/C-.52 

-SO 


Treatment 

40 

4 

17* 

3 

43 

75 

Dressing 

Control 

25 

3 

6 

2 

24 

67 


T—C 

J5 

1 

11 

1 

T/C 1 79 

1 12 


Treatment 

23 

9 

4 

4 

17 

44 

Bathing 

Control 

11 

3 

1 

1 

9 

33 


T—C 

12 

6 

3 

3 

T/C 1 78 

1 33 


Treatment 

21 

8 

S 

3 

24 

38 

Eating 

Control 

7 

3 

0 

0 

0 

0 


T—C 

14 

5 

5 

3 

T/C Indet 

Indet 

Communica¬ 

■ Treatment 

33 

8 

7 

5 

21 

63 

tion 

Control 

26 

6 

1 

1 

4 

17 


T—C 

7 

2 

6 

4 

T/C S 25 

3 70 

Control of 

Treatment 

5 

2 

0 

0 

0 

0 

excretory 

Control 

3 

2 

1 

1 

33 

50 

functions 

T—C 

2 

0 

-1 

-1 

T/C 0 

0 

Total treatment 

147 


36 


25 


Total control 

94 


14 


15 


Total T—C 


53 


22 


T/C 1 67 



"Twelve of these gnins were made by one subject 


12 per cent of the total number of abilities lacking were gained (i. e , 
3 gains divided by 25 abilities lacking) and 22 per cent of the treat¬ 
ment subjects gained (i c, 2 out of 9 subjects) Similarly the 
second row reads* In the control group 22 abilities were lacking in 
the category of locomotion among 9 subjects; 5 abilities were gained 
by 3 subjects; which means that 23 per cent of the possible gains 
were made by 33 per cent of the subjects. In the third row* Three 
more abilities were lacking in locomotion m the treatment group 
than in the non-treatment group, there was no difference in the 
number of subjects lacking abilities in locomotion, 2 less gains were 
made by the treatment group compared with the non-treatment 
group; 1 less subject in the treatment group gamed in comparison 
with the non-treatment group, (and in the last two columns) using 
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the treatment-group percentage as a base, and dividing by the per¬ 
centage of the non-treatment group (i e., T/C or 12 divided by 23), 
the treatment group gained in ratio 52 less in percentage of abilities 
and also .50 less in percentage of sub 3 ccts. In other words, during the 
course of the study the non-treatment gioup gamed more in loco¬ 
motion than did the subjects under tieatnaent. There were more 
gains made and there were more subjects who gamed. The rest 
of the table may be read in like manner. 

VI. Discussion of Results 

In four of the six general categories the treatment group made a 
greater percentage of gains than did the non-treatment group, 
namely, in dressing, bathing, eating, and communication. In two 
of the general categories, the non-treatment group made a greater 
percentage of gains than did the tieatment group, namely, in loco¬ 
motion and m control of the excretory functions In the entire list 
of performances the treatment group gained 25 per cent of the 
abilities lacked at the beginning of the study, whereas the non-treat¬ 
ment group gained IS per cent of the abilities lacked. The treatment 
group made, therefore, 1 7 times as many gams as the non-treatment 
group 

This superiority of the treatment group seems small, both ab¬ 
solutely and relatively. The question must now be raised whether 
even this small superiority can be attributed to the effects of treat¬ 
ment. A conclusive answer does not seem possible in view of certain 
further differences existing between the two groups other than the 
factor of treatment. 

In the first place, the treatment group was, on the average, 11,5 
years younger than the non-tieatment group One might expect 
that the younger group, other things being equal, would make more 
gains on account of the greater possibility for growth, but on the 
other hand, the older subjects might be expected to have greater 
motivation, so that it seems difficult to decide where the advantage 
would be with regard to age In the second place, the treatment 
group is more severely handicapped. In the third place, there is a 
difference in type of involvement predominating in tlie two groups 
There is a preponderance of quadriplegias in the treatment group and 
of cases of general incoordination in the non-treatment group. We 
know of no way of evaluating these last two factois so as to deter- 
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mine whether the differences favor one group more than the other 
The other factors of mental age^ intelligence quotient, and type are 
about equal in the two groups. 

Another difhculty in evaluating the effect of treatment is found 
in evaluating the gains requiring manipulation made by the subjects 
with paraplegia The motor disabilities in such subjects are in the 
legs, and since ticatment is applied only to affected parts it is difficult 
to see how gams in manipulation in subjects with paiaplcgia can be 
attubuted to treatment. However, an aura fiom the treatment, 
probably arising from the special intciest in any child receiving treat¬ 
ment, could perhaps augment or accelerate manipulative facility. 

There are, furtheimorc, othei additional factors that might be 
considered as affecting the gains, and which do not readily lend them¬ 
selves to tabulation, One of these is motivation. In the treatment 
group, for instance, the two subjects making the three gams in 
walking were young boys fiom the same cottage whose motivation 
was excellent because of the good-natured iivalry between them, 
fostered by the physical therapist Another factor to be considered 
IS the influence of change of residence. Subject 4 in the treatment 
group was tiansferred from a cottage for children of low mentality 
to one for patients somewhat oldei and bughter, where relatively 
moie independence is expected The increased self-reliance expected 
may have contiibutcd to the gain he made m the catcgoiy of bathing 

Still another uncontiolled factoi is that opportunities for leaining 
were not the same m different situations This is especially apparent 
jn the category of eating Knives and foiks are piovided in addition 
to spoons in the dining rooms for oldei and brighter patients, but 
not m some of those for younger and low-giadc patients for the 
reason that the young low-grade patients do not handle them safely 
or effectively. Hence there is a lack of opportunity foi improvement 
for some subjects m the category of eating This would affect Sub¬ 
jects 1, 3, and 5 in the treatment gioup, and 1 and 2 in the non¬ 
treatment group A change of dining loom, with consequent greater 
oppoitunity, is believed to have influenced the gams of Subject 4 
in the treatment group, On the otliei hand, Subjects 6 and 8 in 
the treatment group and Subject 4 m the control group did not lack 
the oppoitunity to use knives and folks had they so desired 

A total of thiee losses is recorded Subject 2 in the treatment 
group lost in the category of control of excretory functions Subject 
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2 in the control group lost an item in the same category. These 
losses might be due to borderline responses or low mentality. Sub^ 
ject 10 in the non treatment group became apprehensive about brush¬ 
ing her false teeth, since she feared that in her palsy she might drop 
and break them, and this service now has to be done for her 

In recapitulation, the effect of training other than that involved m 
muscle training is not allowed for in this study It is probable that 
Some of these social abilities might have been gained in time as a 
result of the cottage training alone which is a part of the institu¬ 
tion's dally program For instance, the 12 gains made in dressing 
by Subject 3 in the tieatment gioup were probably facilitated by 
such training On the other hand, Subject 7, who is over 25 years 
of age, and has always been quite self-dependent, also made gains 
in dressing, and this suggests that his gains might be due to the 
special treatment So in each case, whether the gain in ability results 
from treatment or training or growth depends on a number of factors 
and no attempt is made here to particularize the actual reason for 
the gain. All the subjects were of sufficient life age that, had they 
been mentally and physically normal, all the performances could 
reasonably have been expected of them 

With respect to the mental ages of the subjects, the situation is 
somewhat more complicated Subjects with mental ages under 6 
years (Subjects 1, 2, and 3 in the treatment group and Subjects 1 
and 2 in the control group), and with life ages of at least 6 years, 
and without physical handicaps, could reasonably be expected to have 
all the abilities listed, except, perhaps, bathing, using a knife, writing 
Or printing Tliose with mental ages of 9 years or above could 
reasonably be expected to have all the abilities listed, undei normal 
physical conditions. This Ic.T-ves four subjects in the treatment group 
and three subjects in the control group with mental ages between 6 
and 9 years for whom there might be some doubt as to their mental 
ability for the performances required Actually, at least one subject 
in this borderline mental age group does each of the questioned per¬ 
formances with the exception of ‘'composition With these excep¬ 
tions, then, It seems reasonable to expect every subject to acquire each 
ability listed, barring the limitations imposed by the physical 
handicap. 

In the year and a half during which this study was in progress 
the subjects, of course, increased a j^ear and a half in life age In the 
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younger subjects this may have involved an increasing physical ability* 
tlirough mere growth, to cope with the situations presented. In the 
older subjects it may have meant a corresponding decrease in physical 
facility, especially in view of the fact that the mentally deficient tend 
to age early During this time the mental ages of the groups in some 
cases made no appieciable gains and in others considerable gain was 
made. Subject 2 in the tieatment gioup is considered to have reached 
the limit of his mentality and no gain is recorded. For Subject 9 in 
the same group, howevei, a gain from mental age 10 years to 12 
years was recoidcd Two years’ mental growth m a ycai and a lialf 
IS extiaordinaiy mental giowth, even for the birtFinjured mentally 
retarded, who not infrequently show unusual mental development. 

In the liglit of these considerations, what final conclusions arc 
justifiable^ (1) The treatment gioup makes a somewhat greater 
gain than the non-treatment group (2) la view of other differences 
between the gioups, which have just been discussed, it would not 
seem justifiable to attribute this superiority to the treatment alone 
It may have been due to the treatment, or it may have been due to 
other factors, or it may have been that the influence of the treatment 
was somewhat greater than has been recoided, but it was submerged 
by othei factors It may also be that the schedule of performances 
fails to elucidate significant progress. 

It is of interest to compare these conclusions with those presented 
by Martz and Irvme m a recent report (8) The aim of their study 
was to estimate the results of physical and mental training on a group 
of 18 mentally deficient children with birth injuries The general 
conclusion of then study, although it did not indicate clearly the 
method used foi estimating improvement, was that there was little 
maikcd improvement in the group as a whole, though some indi¬ 
viduals made considerable improvement 

Finally, it should be emphasized that our conclusions do not imply 
that no improvement occurred as a result of the physical therapy. 
The purpose of this muscle training is to modify the specific neuro¬ 
muscular mechanisms essential to the motor acts wliicli we have con¬ 
sidered It has not thus fai concerned itself specifically with cap¬ 
italizing motor improvement for practical use. This study, on the 
contrary, has examined precisely this phase of motor performance, 
for we were concerned with the spontaneous practical end results of 
any motor changes that may have occurred through the treatment 
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VII Summary and Conclusions 

The purpose of this study was to determine whether birth-injured 
children incapable of certain socially significant performances be¬ 
cause of motoi handicaps acquire these abilities as a result of muscle 
training, A group of subjects receiving physical therapy was com¬ 
pared with a like group not receiving such treatment with respect 
to their abilities on a list of performances considered useful for 
social independence m everyday life 

This problem was one of several undertaken at the Vineland 
Laboratory m an attempt to measure such changes as might occur 
in biith-mjurcd subjects who have been receiving muscle training for 
several years m an institution for mentally deficient patients The 
study is a pieliminary report recording changes that have occurred 
during a year and a half of muscle tiaining 

The present results suggest that there is slightly more improvement 
in the tieatment group. However^ this excess is small and there are 
many uncontrollable factors outside the treatment (such as age, 
degree of handicap, type of involvement, growth, motivation, and 
cottage training; factors which cannot be precisely evaluated). The 
greater progiess in the treatment group theicfore cannot conclusively 
be attributed to the influence of the treatment alone This does not 
imply that improvement did not occur in other aspects of motor per¬ 
formances The present study was concerned only with changes in 
ability to perform motor acts deemed nccess.'iry for social inde¬ 
pendence in a simple social group Moieover, the examination 
schedule used was not exhaustive, but only representative, and may 
not have measured the important changes, or may have been too 
coarse an instrument to record such other pi ogress as may have 
been made 

Since substantial gains were made by some of the non-treatment 
group, one is justified m the further conclusion that some cases of 
dyskinesia improve with age and without specific treatment 

The program of muscle training in these individuals is one which 
is carried out over a long period of time, beginning with the simplest 
motions of the individual joints which, after a year or two, or when¬ 
ever the patient seems ready to go further, arc combined in two or 
more joints. Following another indefinite period of time, the 
patients are taught to apply these movements to socially useful acts. 
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No conclusion can be drawn with regard to the response of mentally 
noimal children to treatment on the basis of response in this mentally 
deficient group. It may be that the period of time necessary for 
training childlen in the application of these motions for useful ac¬ 
tivities would be longer m the mentally deficient than m the mentally 
normal 

The experience gained from tieatmg the patients in a mentally 
deficient group may be of help in the training of normal children 
whose physical ages correspond to the mental ages of the deficient 
children. 
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L’INFLUENCE DE L’ENTRMNEMENT DES MUSCLES SUR LES 
ENFANTS PAIBLES D’ESPRIT BLESSfiS A LA NAISSANCE 

(R6surrt^) 

Cette ^tudc est un premier lapport d’un plus grand ddveloppcment 
leffort peraoatiel concime r^auUat de I'cntratnement dea rauaclca chez des 
sujeta fftiblea d'espnt blesses i la naisaance Dix sujets de cette descrip¬ 
tion recfivant de rentrainemcnt, et un groupc de controle de dix sujeta 
aemblables qui n'ont pas regu cet entrnmement des muacles, out com¬ 
pares dans un programme d'actea quotidiena tels que la locomotion, Fhabille- 
ment, lea bains, la nourntute, etc, Pendant la p^riode de Venlralnement 
le groupe recevant de rentrainement a gagne 25 pour cent d'un group? 
d'hflbilet^s qubi n'a pas eu an commencement de T^tude, tnndis que le 
gTQupe de controle en a gagn^ de la meme mani^re 15 pour cent On 
discute les r6sultats i Tigard de tels variables que Page mental, le degri 
de rinfirmity, la motivation, Ic type de complication motrice, la croiasance 
et Ventrainement occasionnel d la maisott* II y a une implication que Pex- 
perlence gagn^e dans reutcaineraetit de cea malades faihka d'esprit pent 
etre utile dans rentrainement des raaladea mcntalement normaux 

Longwell 


DER EINFLUSS DER MUSKELOBUNG AUF DIE DURCH DIE 
GEBURT VERLETZTEN GEISTESSCHWACHEN KINDER 

(Refcrat) 

Dieses Studium ist der erste Bencht uber die Verbesserung der Selbat- 
hilfe durch Muskciiibung bei geistesachwnchen Kindern, die durch Geburt 
Vcrletzt wurden, Zehn solche Vpn erhielten Behandlung, und eme Kon- 
trollgruppe von zehn rthnlichen Vpn., die nber kerne Muskelubung gehabt 
batten, ’wurden hinsichtlich elner Reihe yon alltaglichen Akten, wie frei* 
vyilhge Bewegung, Anziehen, Baden, Eaaen. und dergleichen, verglichen. 
Wahrend der Obungsperiod gc>vaHn die ubungsgruppe 25 Prozent von 
einer Gruppe von Faliigkeiten, die ale zu Anfang des Studiuma nicht be- 
saasen, wahrend die Kotttrollgruppe glekhcrweisc 15 Prozent gewnnn Di? 
Ergebnisse werden hinsichtlich aolcher Vanablen wie Alter, geiatigea Alter, 
Grad der Ungleichheit, Motivlcrung, Art der Motorverwicklung, Wachslum 
und nebensachlicbe tJbung zu Hnusc, beapiochen Ea stellte aicb die 
Andeiitiing hernus, dass die Erfahrung, die durch die BehnPdIung solcher 
geistesscbwachen Patienten gewonnen wurde, brauchbar bei der Erziehung 
geistcanormalcr Patienten sem durftc 


Lokowbll 



TALKATIVENESS IN STUTTERING AND NON¬ 
STUTTERING CHILDREN* 

From the Psychological Service Center, St Louts, Missouri 


H. Meltzer 


From a rough survey of authoritative boolcs^ on stuttering one 
could easily get the impressjon that talking is an unimportant func¬ 
tion for the stutterer. At any rate none of these books reports any¬ 
thing about talkativeness, either the amount, the speed, or the nature 
of talkativeness in stutterers That the talking of stuttering children 
is different from the talking of non-stuttering children is obvious. 
What are these differences? Are they differences in kind, differences 
m speed, or differences in nature? 

The Present Study 

The present study represents an attempt to throw some light on 
the nature of talkativeness in stuttering children by analyzing the 
differences in number of words used and the time taken 'by 50 
stuttering children and a control group of 50 children m responding 
to the ten ink blots which compose the Rorschach personality test 
It IS a by-product of the study of personality differences of stutterers 
as indicated by this test (10). 

Procedure The number of words used by a child in responding 
to all ten ink blots was taken as a measure of his talkativeness 
Both the nature of the blots as well as the manner of administering 
the test,^ It will be remembered, tend to evoke reliitivcly free associa¬ 
tions from the subject. The associations given, that is, arc charac¬ 
teristically personality responses Time was kept with a stop watch 
and is reported in terms of seconds taken to respond to all blots. 

*^Accepted for publication by Carl Murchison of the Editorial Board 
and received in the Editorial Office, September 7, 1934- 

^Of tlie 25 books surveyed 13 were written in German, 9 in English, and 
3 in French List includes recent works of Twitmcycr, Stmchlield, and 
Travis, as well as earlier works by such contributors as Scripture, Gutz- 
mann, Guttmann, Froschels 

^For details see studies by Rorschach (13, 14), Beck (2, 3, 4), and Meltzer 

( 10 , 11 ) 
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Rate IS reported fn terms of words given in time taken. The nature 
of talkativeness was^ investigated as follows- (^z) an analysis of 
differences between stuttering and non-^stuttering children on certain 
Rorschach factors, {h) the analysis of the differences in the con ela¬ 
tion of talkativeness and certain Rorschach factors in the groups of 
children, and (r) the analysis of the differences in the relationship 
between talkativeness and certain psychological, social, and educa¬ 
tional factors 

The examinations of the stuttering and control groups were started 
on January 20 and finished May 13, 1932. Other data about the 
children then obtained weie intelligence test results, school, family, 
and developmental histones including speech lustoi les* 

The Subjects All stuttering children fiom 15 of 23 speech cen¬ 
ters in a large city school system were examined. This number repre¬ 
sented all the stutterers who were being instructed by three of the 
five speech teachers doing this work at the time. This manner of 
selecting the subjects practically assured the adequacy of the sampling. 
The differentiations made by some investigators betyveen stammering, 
described as a freezing or deadlocking in which no sound Is uttered 
for a relatively long time, and stuttering, described as uncontrolled 
frequent repetition of some sound or syllable, was not made A 
large numbei of children did both, Tlie control gioup of children 
were hand-picked to equate for sex, age, giadc, school, and intelli¬ 
gence ® For the present purposes it is enough to summarize these 
data as follows, Of the 50 stutterers matched with the control 
group 38 or 76% were boys and 12 or 24% giils The ages range 
from 8 to 16 in the stuttering group and from 8 to 17 in the con¬ 
trol group, the mean age of the stutterers being 12.46 and the 
mean age of the contiol group being 12 67 The mean IQ for both 
groups was 97 2. The range of onset of stuttering was from the 
time tlie child first talked to 13 In piactically two-thuds of the 
cases the onset took place before 8 

Results 

1. Differences in Aniount ami Rate of Talkativeness 

<7. Differences m amount of talkativeness^ The median num¬ 
ber of words used by the 50 stutteiing childien in responding to 

*For more detailed deacription of subjects, in both, control and experimental 
groups of children pee (H) 
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the Rorschach test is 200 words, wheieas the median for the control 
group IS only 135* This, as indicated m Table 1, represents a fairly 
reliable statistical dlflfeTence jn favor of the stuttering children of 
65 words The mean number of words used by the stuttering 
children is 280 words and by the control group is 169 40. The 
percentage of stuttering children who equal or exceed the mean of the 
control group is 63 16, the peicentagc in teinis of the median is 
82.80 The discrepancy between the median and mean comparisons 
IS largely the result of differences in extreme scores found m the 
two groups The largest number of words given by a non-stuttercr 
IS 663, the laigest number given by a stuttering child is 1045 
The second largest score m the stuttering group is 868, m the 
control group it is 500 Thereafter both distributions arc fairly 
continuous The smallest number of woids given by a stutterer 
was 74; by a child from the control group, 26 Sixteen children 
from the control group used less than 100 words. Only three 
stuttering children did so. 

The foregoing results clearly indicate that on the relatively free 
associations evoked by the Rorschach test stuttering children arc 
significantly more talkative than non-stuttering children. The per¬ 
centage of difference is 38 80 

This corresponds very closely with the differences found by Haw¬ 
thorne (7) in his analysis of words used by a stuttering group of 68 
children and a control group of 250 m response to the three ques¬ 
tions: (1) What did you have for breakfast this morning? (2) 
What did you have for dinner last night >* (3) What game do you 

like best and how do you play 

The mean number of words m answer to these questions used 
by the stutterers was 101 02 and the mean used by the control group, 
68.02 The difference of 33 is statistically reliable (Diff./S D.Diff. 
= 6 07). Calculating from the results given by Hawthorne the 
percentage of difference is 39 04. 

Whether the differences m tlie words used would be more or less 
in favor of the stuttering children if the associations were sig¬ 
nificantly more controlled than those evoked by either the three 
questions used by Hawthorne or the responses to the Rorschach test 
used in the present study can only be guessed The advantage of 
the use of the Rorschach test is that it makes possible an analysis of 



374 


H MELTZER 


the nature of talkativeness in terms of the psychodiagnostics of Ror¬ 
schach as well as coi relations with other factors, 

h. Differences ut speed and rate of talkativeness The median 
time taken by stuttering children to respond to all the ink blots of 
the Rorschach differs little from the median time taken by the con* 
trol group, and the relatively small difference found is statistically 
insignificant. The statistical results arc reported in Table 1. Roth 
the laigest and smallest amounts of time were taken by stuttering 
children. The range m the stuttering children was from 250 to 
2949 seconds, the range m the control group was from 400 to 2749 
seconds. 

If the number of words used in the total time taken is considered 
the index of rate of talkativeness, the mean rate for Stutteiing chil¬ 
dren is found to be significantly greater than the rate for the control 
gtoup—51,8% greater. 83,84% of the stuttering children equal 
or exceed the median rate of the contiol group 

2. Differences m Nature of Expressiveness Differences in the 
natuie of expressiveness will be indicated in two ways* (a) in terms of 
differences on selected*^ Rorschach factors as icpoited m Table 2 
and (^) in terms of the correlations of tliese factors with talkative¬ 
ness 

The meanings of the symbols foi tlie Rorschach factors included 
and the psychological piocesses they indicate may be summarized as 
follows ’ 

'ZiV —Number of whole reaponseg as determuied by Beck's 
method, indicative of interest in and capacity for abstract think¬ 
ing or asaociationa] synthetic mental activity 

—Scoies representing the number of all responses regard- 
lesa of the nature of content 

M —Movement responses, indicative of trend to fantasy 
bfe, of withdrawal into self and also capacity for creative 
thinking 

C —Color responses, indicative of cgocentncity, irritability, 
manic trend 

—Porni'color, a combination in which form is dominant, 
indicative of adaptable affectivity ** 

SCT—Numeiicfll evnluation for color responses,® indicative 
of extent of exteriority. 

‘The mean differences on practically all Rorschach factors as well as 
other related statishcs are reported in (1) 

“Obtained by giving values 1 S for a C, i for a CF and 5 for nn vr 
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o CO 5S 'o 
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CD o to c? «:> O 



‘Means are placed on line TTith S if difference a in favor of the stuttering group, on line with C when 
difference favors the control group 
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i’(C)—Chiaroscuro responses dictated by differential shad¬ 
ings of gray and sometimes other colors, indicative of absorp¬ 
tion in the far away or disposition to depression, 

F -\—Sharply perceived forms, indicative of clearness of per¬ 
ception, of concentration capacity, or of voluntary control of 
intellectual functioning, 

(0-P) —Originality, determined on the basis of frequency 
distribution 

72 —Scores representing the number of responses having 
content 

d Differences on some Rorschach factors The differences be¬ 
tween stuttering and non-stuttenng children on these factors are 
reported m tetms of overlapping as well as pcicentage of mean dif¬ 
ferences in Table 2. 

Stuttering children, then, name many more whole responses; many 
of these arc vague perceptual wholes; they give many more non- 
content responses, arc more expressive in both measures of interiority 
as well as exteriority, and show more absorption in the far away 
or disposition to depression. On the factors selected the control group 
surpasses the stuttering children in measures of adaptable alfectivity 
(FC) and clearness of perception, concentration capacity or volun¬ 
tary control of intellectual functioning 

b, GorrelaUon of Rorschach factors with talkativeness. How 
the foregoing Rorschach factors correlate with talkativeness for 
stuttering and non-stuttering children is indicated in Table 3. 

TABLE 3 


Correlations of Talkativeness with Some Rorschach Factors 


Factor 

Stutter era 

Non-atuttcrers 

M 

32±.085 

.Sl± 07 

C 

137± 09 

.18± 09 

2W 

,178^:09 

22* 09 

Ri 

82*03 

89± 019 


—,139± 093 

— 24* 089 

(0-P) 

129± 09 

35* 08 

R 

82±03 

24*08 


Regardless of the positive or negative direction of the relationship, 
talkativeness correlates liigher with Rorschach factors in non-stut¬ 
tenng children than in stutterers. In all but one factor the cor- 
rcUtiQU is larger positively. In the one factor which correlates 
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negatively with talkativeness the correlation is more negative for 
the non-stuttering group 

The very high correlation of Ri with talkativeness is not at all 
surprising if it is remembered that i?i is a measure of all responses 
made legardless of relevance In the light of the differences in 
expressiveness and the nature of expressiveness between stuttering 
and non-stuttenng children reported in Table 2, the somewhat 
higher positive coi relation of 2/^, (0-P), Mj and C with talka¬ 

tiveness in the contiol group, the significantly higher correlation with 
R, and the somewhat higher negative correlation of with talka¬ 
tiveness m the stuttering group are in accord with logical anticipa¬ 
tion. 

The higher correlation of talkativeness with movement responses 
than witli color responses is in accord with the general impression 
one obtains in giving the Roischach test. Generally, it takes more 
words to describe a movement lesponse than a color response 
Furtheimore, ft is in accord with the impression one gets that gen¬ 
erally movement responses are a more valid index of expressiveness 
than are color lesponses 

On the basis of an obseivational study of 33 young children 
ranging in ages from 27 to 59 months, Goodcnougli (6) reports a 
correlation of .60 between talkativeness and extroversion. Tins is 
not in agreement with oui results if M, Rorschach’s index of in- 
teriority, and Cj his measure of extenority, arc considered as 
synonymous with introversion and extroversion, as measured by 
inventories or by obseivational studies of behavior. This assumption 
IS unwarranted to the extent that verbal expressiveness on Rorschach 
IS difteient from or not consistent with either the answers on inven¬ 
tories 01 the types of expressive movements observed by Goodenough 
and her associates 

3. Differences in the Nature of Talkatweitess^ 

a Prevlovs studies on the nature of talkativeness. About 
the nature of talkativeness described in vague general terms much has 
been written ® About the nature of it in terms of quantitative 
relationships with other tangible and significant psychological and 
social factors very little is found in psychological literature. The 


'Cf (12) for partial list and further reference to such literature 
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two studies which contain some data which arc somewhat compara¬ 
ble to the relationships to be described forthwith in the present study 
are those of Goodenough (6) and Meltzer (12) In the former, 
the subjects used were very young children and the method used is 
observational by the short sample technique The subjects used in 
the latter study were 333 pupils from the fourth grade through the 
high schools from five educational systems located in or near New 
York City The method used was one purported to evoke all the 
meanings a list of well selected social concepts'^ had to the individuals 
examined, The subject was instructed to tell everything each con¬ 
cept meant to him. Illustrative of the concepts used were: De> 
mocracy, Imperialism, an Interdependent World, Industrial Revolu¬ 
tion 

Comparisons with and interpretations o$ these studies will be 
more intelligently made if the following facts are kept in mind. In 
all studies under consideration the group approach in examining or 
observing was not used. Each child, that is, was separately ex¬ 
amined or observed The age and grade range of the children used 
in the study of social concepts more closely corresponds to the age 
and grade ranges of children used in the piebent study The asso¬ 
ciations evoked m the social-concept study are the most controlled, 
those evoked by the Rorschach test relatively most free, 

h Relatton^hips with talkativeness on the Rorschach test. The 
relationships between talkativeness in response to the Rorschach test 
and the developmental, social, economic, and educational factors in¬ 
vestigated m this study arc reported in Table 4 

The correlation of talkativeness with time is the only one which 


TABLE 4 

CORRELATFONS OF TALKATIVENESS WITH PSYCHO-SOCIAL FACTORS 


Factor 

Stutterers 

Non-atiitterers 

CA 

—10± 10 

25 ±09 

M A, 

—14+.10 

07±09 

Occupational status 

~17± 10 

— 31±10 

Grade status 

05 ± 094 

,42± 078 

Time 

.81±0J 

54±04 


^Cf, (12) for a fuller description of the relevant findings than is herein 
contained and (9) for a full description of how the concepts used were 
selected. 
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is relatively higher for stuttering children than for the contiol group. 
The differences m the correlations m the two groups of children 
are piobably due to the large number of vaguely perceived wholes 
and other non-content responses,® including a larger number of 
qualifying phiases given by stuttering children and the larger num¬ 
ber of more sharply perceived forms given by the children from the 
contiol group. 

Practically all other coi relations aie relatively low If the other 
correlations leported in Tabic 4 are taken at tlicir face value, the 
data indicate that the relationship of talkativeness for children of the 
control group as compared with stuttering childicn is greater m the 
positive direction with three of the four factois—MA, CA, and 
grade status—and is greater in the negative direction in only one 
factoi, occupational status. The differences m correlations on the 
thice factois are probably again best explained in terms of the 
differences between stuttering and non-stuttering children in their 
non-content responses, vague perceptual wholes, sharply perceived 
forms and similar Rorschach factors* The most plausible explana¬ 
tion for these differences in tcims of motivation is that with m- 
cieasing age the stuttering child increases bis sensitivities and in- 
securities® and as a consequence tends to talk less, whereas the 
children from the control group, having no such progiessive build¬ 
ing up of uncertaintiesj arc not so affected; hence the correlation 
of —.10 for stuttering children and .25 for the control group. The 
smaller difference in the conelations with MA is understandable 
if it IS remembered that mental age is not as closely related to length 
ot stuttering counted fiom onset as is CA 

The differences in the correlations between talkativeness and oc¬ 
cupational status are probably best interpreted in the most obvious 
manner, namely, occupational status is less a determining factor m 
verbal expressiveness on the Rorschach test with children from the 
contiol gioup than with stuttering children. And the probable 
reason is in tlie greater influence of personality factois in determin¬ 
ing the extent of talkativeness in the stuttering children 

c. Co7iipanso?is with pievious situlies The differences in cor- 

*For a full discussion of differences in content and non-content responses 
m stuttering cluldren see (10) 

®Evidence for increased reatriction of inner life {koartieren) with larger 
age span of stuttering from age of onset is reported in (10) 
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relations of talkativeness with level of mentality reported in the 
foregoing tabic are, in the light of the differences in material invest 
tigated, consistent with the findings reported in the othei aforemen¬ 
tioned studies, Goodenough reports a correlation of 49 between 
talkativeness and mental age, and of .32 with IQ. The correlation 
of talkativeness about social concepts with IQ is 36=1:: 049, The 
lower correlation reported in this study is explained easily enough 
by the differences m kind of association systems, in the Morton 
Prince sense, evoked. The concept study evokes fairly well-con¬ 
trolled subject matter associations; the present study evokes 
mood or dispositional association systems as well as content re¬ 
sponses 

Diiect comparisons on correlations with CA are not possible 
The correlation reported for the control group is more like that in 
the social-concept study, as can be infeired fiom data reported 
therein 

A decrease m talkativeness with downward shift m occupational 
status IS found in the previous two studies as well as the present 
one. Tlie data aie not leported in a manner which makes direct 
statistical comparison possible. 

Goodenough reports increased talkativeness during the first few 
months of nursery school attendance and little change theieafter. 
Talkativeness on social concepts increases steadily with age The 
mean number of words used ranges from 9.10 in Grade V to 28.37 
in Grade XII The relatively high correlation of .42 m the con¬ 
trol group IS consistent with these findings. The significantly lowx 
correlation of ,05 in the stuttering group is probably best interpreted 
as additional evidence that the talkativeness of stuttering children 
in terms of relationships with other factors is more complex than 
with children of the control group 

In the study of children’s social concepts the correlation reported 
between talkativeness and grasp of concepts is ,31=b 03. This cor¬ 
responds closer wnth the coirelation of 24 between talkativeness and 
content responses on the Rorscliach m stuttering children than the 
significantly larger correlation of .82 for the control group The 
reason for the differences in the two groups of this study has already 
been discussed. The differences between the coirelations of the 
control group in this study and that found in the concept study is 
due to the differences in the materials and the scoring schemes used. 
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In the present study any particulaiized description of form, color, 
or movement perceived was considered a content response. In the 
concept study grasp of concept was based on different numerical 
values given each of a five-fold classification of answers ranging 
from misconceptions to answers which cleaily evidenced a realiza¬ 
tion of implications as well as a knowledge of the concept 

d, Jllustrative drffoences m iiaiwe of talkativeness. Ade¬ 
quately to illustrate the differences in the nature of talkativeness 
between stuttering and non-stutteiing children discussed in this 
paper, one would have to include full samples of lesponscs that 
space does not permit To add to tlie concreteness of the picture 
of differences described the responses of the two most and least 
talkative childien from both groups to the first and sixth blot of 
the Rorschach test aic presented following a brief description of 
the childien 

The children Case 1, the most talkative stutterer, is a ten- 
yeai-old girl fiom the fifth grade Her IQ is 109 Skipped once 
m second grade. Is very industrious and docs practically everything 
asked of her. Has one three-year-old brother Mother and father 
speak German most of the time. 

Case 50, the least talkative stutterer, is an eighteen-year-old girl 
in the eighth grade. IQ is 104 Repeated first and fourtli grades 
Likes to play with many childien and is popular with them. Lives 
in good residential district Parents own home One of identical 
twins Other twin docs not stutter but tried to affect stuttci in 
order to get into speech class with sister Father stutters. He 
speaks French but not to the children. Has language conflict and 
is described by speech teacher as liaving an inferiority complex. 
Father is a caipentcr. Unemployed for three years. Ffimily life 
clannish, Other twin brighter but parents insist on same ticatment. 
Case 50 daydreams a great deal and is inclined to show off Just be¬ 
ginning to show interest in boys Parents hold her to standards far 
beyond her ability 

Case 51, the most talkative child from the control group, is a 
fifteen-year-old boy with an IQ of only 67, who repeated first, 
fourth, and fifth grades and is now in the sixth Is oldest of five 
children, three boys and two girls, The girl goes to a Catholic 
school. Father, formerly a laborer, is now a meat cutter at a down- 
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town store. Children have violent tempers and live in fear of father 
and each other No family happiness ever observed 

Case 100, the least talkative child from the control gioup, is a 
fourteen-yeaj-old boy in the sixth grade IQ is 83 Repeated six 
times m lower grades Likes to play with a few childien Fam¬ 
ily moved seven times in his school caieer to date, each time into a 
better district Is oldest of three children. Father is a tailor, nrv- 
employcd for six weeks at time of cxatnmation English and Yid¬ 
dish spoken at home. 

Resporises to first, second and st^th blots of Rorschach; 

Responses of Case 1 

First blot —It looks like a butterfly It has wings and its 
face la up in the front It is very pretty. It has no color, 

It is spreading its wmg It looks like it is going to fly. It 
has something like a tail at the bottom. It has a straight 
line through the middle Ita face is very little 

Second blot —It looks something like a butterfly. It is all 
black except at the top and bottom it is a pinkish reddish It 
IS a light gray at the top It has white in the middle It 
has cliflcrent designs around the edge In the middle it has 
little red dots on top of the black In the middle it js a very 
dark black Around the edge it is a lighter black like that 
at the top 

Sixth hht —do not know what this is It is a light grny 
It has something extending out It is a light gray too It 
has a straight dark line through the middle, It has something 
extending out from that dark line at the top It has two 
stickers extending out from the dark line at the top Around 
the edge it is a darker gray At the bottom it has a little 
design It is gray It is gray and light gray and black all 
over It looks like it has wings. 

Responses of Case 50 

First Mot —Looks like rock 

Second blot —^Looks like two animals Looks like entrance 
to a cave 

Sixth blot —Looks like a bird on top of mountain 
Responses of Gme 5/, 

First blot—A crawfish—here’s his mouth A bush A 
couple of rabbits Cat's tail An old fashioned lady, Bear's 
ear Pigeon flapping his wings A bat A witch A man’s 
long nose and mouth Airplane tail Mountain side. Rem- 
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deer horns on a young one. Young butterfly A dog opening 
its mouth Dome of the Arena A liberty bell A lady, A 
man^s nose A rabbit head sticking out 

Sffcond hht —A poodle dog A butterfly Two rabbits 
A thumb Two rabbits kissing each other. Center is a top you 
spin—or a lantern Two dogs walking together Those peo¬ 
ple with big lips A baby pigeon just born A little snail 

A puppy trying to stand up A fancy bridge like m China 

Crater of a volcano Cat all puffed up and scared A heart 
Tunnel Man with a crooked nose A rooster Chicken start¬ 
ing to duck A man When a volcano shoots out A sunset 

A dirigible, A rabbit on the inside A duck 

Sixth blot —An Insect that flies on water A bear skin, open 
and on the floor A human’s legs A bomb Part of an air^ 
plane A cat Somconc ‘9 head Someone’s hands A gorilla. 

A little dog’s mouth A butterfly A fox skm Cat’s whiskers 
A heart A small young butterfly A bed post, A spool A 
sword A heart, A crawfish A church steeple, A fountain 
A barrel A baby cradle. A flower pot A boat A 

mountain and valley A god of olden days Grass 
Responses of Case tOOi 
RvTsi hloi —A cloud 

Second blot —Two bears Two rabbits 
SixUj hlol —Part of a cloud 

4. Summary, 

a Of procedure Talkativeness in 50 stuttering children and 
a well equated control gioup of 50 children was measured by the 
number of woids used m responding to the ten ink blots of the 
Rorschach personality test The nature of talkativeness in the two 
groups of children was investigated by analyzing differences in ex¬ 
pressiveness on some Rorschach items, correlating talkativeness with 
these Items and also correlating it with certc^m developmental eco¬ 
nomic, and educational factors. 

b. Of findings, 

1) Differences in amotml and rate of talkativeness 

a) Stuttering children are 38 8% more talkative on the 
Rorschach test than are the children of the control group 

b) The median number of words used by stuttering chil¬ 
dren 15 200, the median used by children from the control group is 

135. 
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c) Tlic percentage of stutteiing children who equal or ex¬ 
ceed the median number of words given by the control group is 82.80. 

d) The difference in time taken by the two groups of 
children to respond on all ink blots is very small and statistically 
insignificant. 

e) If the number of words used in the total time taken 
IS considered as an index of rate of talkativeness the mean rate for 
stuttering children is 51.08% greater than it is for the contiol group. 

2) Differences in expressiveness* 

a) Stuttering children name 56 63% more whole re¬ 
sponses—many of which are vague perceptual wholes; give 14,47 
more total responses—the largest difference by far is in greater per¬ 
centage of non-content responses given by them; give 25.64% more 
movement responses, the Rorschach index of interior!ty, indicative of 
a trend to fantasy life as well as cieativity, give 12 41% more color 
responses, the index of exteriority, give 23.42% more chiaroscuro 
responses indicative of absorption in the far away or disposition to 
depiessioii, The control group surpasses the stuttering group by 
1449% on the Rorschach index of adaptable affectivity and 19 16% 
on clearness of perception or voluntary control of intellectual func¬ 
tioning 

b) Regardless of the positive or negative direction of the 
relationship, talkativeness correlates higlier with Rorschach factors 
in the childien from the control group In all but one factor, F+, 
the correlation is larger positively. In the one factor which cor¬ 
relates negatively the correlation is more negative for the control 
group. A more detailed report of these correlations and suggested 
explanations are given m the body of the paper. 

3) Differences tn nature of talkativeness 

fl) Chronological age correlates —.10±.10 with the 
talkativeness of stuttering childien and ,25±: 09 witli the talkative¬ 
ness of the control group The increase m restrictiveness of inner 
life (koartieren) which one finds with increased time span from on¬ 
set of stuttering suggests that the diffeiences in correlation are due to 
the increase m sensitivities and uncertainties which one finds with 
increased time span of speech disorder. 
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b) Mental age correlates with the talkativeness of stut¬ 
tering children —.Hzt 10 and with the talkativeness of the con¬ 
trol group 07i= 09 The smalJei dilfercnce on MA as compared 
with CA IS merely evidence of the fact that the formei is not as 
affected by time span from onset. 

c) Occupational status correlates negatively with talk¬ 
ativeness in both groups of clnldren The correlations foi the stut¬ 
tering and control groups respectively arc— 17=b.l0 and —.31 ±.10. 

//) Grade status correlates 05± 09 with talkativeness 
in the stuttering group and 42± 078 m the control group The 
difteience in correlations indicates tliat the talkativeness of stutter¬ 
ing clnldren is more influenced by personality factors, 

e) Content responses (R) and talkativeness correlate 
,24± 08 m the children of the stuttering group and ,82±.03 m 
children from the control group. This is the effect of the signifi¬ 
cantly larger amount of defense reactions, compensatory reactions, 
and other uses of words to cover up ignorance or lack of responsive¬ 
ness which stuttering childlen practiced. 

/) Illustrative samplings of the nature of differences de¬ 
scribed are given m the paper. 

General Conclusions 

Both in nature as well as extent of talkativeness in response to 
the ink blots of the Rorschach test stuttering children differ mark¬ 
edly from non-stuttering clnldren. Considered as a group stutter¬ 
ing children talk significantly more than do non-stutteiers The 
reasons for this larger amount of talkativeness in stuttering clnldren 
are discernible in the diffeientiating characteristics in the nature of 
their verbal responses In tins study this is indicated by differences 
m the specific forms of expressiveness evaluated by Rorschach’s 
scheme of psychodiagnostics as modified by later investigators. The 
differences in the specific foims of expressiveness investigated may 
be expressed in general terms as follows' The responses of the 
stuttering childicn are characterized by greater productivity, the 
use of a larger number of qualifying phrases, of more non-content 
responses, more whole responses vaguely perceived, more mtrover- 
siveness as well as extra tensiveness On the other hand, it is more 
characteristic of the non-stuttering children to give more direct re- 
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sponses, moie sharply perceived forms, more responses indicative of 
effective adaptability. Another impoitant finding is that continued 
stuttering results in koartteren, a restriction of the individual*s inner 

Sucli are tlie findings. On the basis of them some Adlerians 
might be tempted to suggest that they all clearly indicate that the 
basic explanatory principle herein entailed is one found m other 
personality disturbances, namely, the psychology of compensation. 
More specifically their argument might easily enough take this form. 
Stuttering children experience more feelings of insecurity or uncer¬ 
tainty in situations calling for veibal responses. To cover up feel¬ 
ings of sensitivity and inadequacy they compensate. In this instance 
overcompensation is manifested in overexpressiveness—a sort of ex¬ 
pressive neurosis. Specifically this is indicated particulaily by the 
larger amount of talkativeness; the larger amount of both intro- 
versive and extratensive forms of expressiveness as well as other 
specific differentiating characteristics reported The fact that con¬ 
tinued stuttering results in increased koartteren —restriction of inner 
life, indicated by guarded and inhibitory responses which kill off 
expressiveness—Adlerians can easily explain by describing the over- 
expressive stage as one of diffused energy output characterized by 
the presence of many defense reactions and the koaitteren stage 
as one of restricted output of energy manifested In the form of a 
compulsion neurosis. 

Behaviorists and scientific psychologists who slant in the direc¬ 
tion of behaviorism without the label or allegiance to Watson, par¬ 
ticularly students of Thorndike, might explain the findings m some 
such manner as tins. Confronted by situations, adaptation to which 
call for adequate verbal patterns with which they aic not equipped, 
stuttering children fall back on “substitute reactions ** A fumbling 
process, that is, ensues. And in individuals whose difficulties are 
with speech this means verbal trial and error, hence the greater 
talkativeness. Koariieren following continued stuttering might, ac¬ 
cordingly, be explained as the result of the elimination of those re¬ 
actions or trials which resulted in failure, or else were perceived as 
such. 


^Treated more m deUil in (10) and (H) 
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Arguments for other mechanisms and processes being the under¬ 
lying principles which explain the findings reported m this study 
might easily be made. The present writer, however, sees no need 
for any all-explanatoiy principle Compensatory forms of expres¬ 
sion are found in the responses of stuttering children. Verbal trial 
and error certainly is a characteristic which often distinguishes the 
stuttering child. But the acceptance of either one of the foregoing 
explanations or any other single explanation for differences found 
will, at the present time, tend towards the neglect of an adequate 
consideration of the actual differences found. The differences found, 
it should be remembered, can be expressed as measinable forms of 
reality Furthermore, not all are on the descriptive level or m need 
of tlieoretical interpretation. Many arc practically as interpretive 
as ways of explaining which have longer traditions 

In the light of the foregoing considerations it follows that the 
need m this field is not for armchair explanations but for thorough¬ 
going psyclio-social studies of tlie personality growth of stutterers 
This implies an investigation of personality before as well as after 
stuttering And such a “before and after“ study m turn implies a 
study of all children who m some way represent a well defined 
sampling of the population which can be followed up Some of the 
characteristics of such a study which appear to be essential are: 

1, Approach should be comprehensive—should include contribu¬ 
tions of psychiatry, psychology, sociology as well as of speech ex¬ 
perts 

2, Approach should be integrated—should not be directed 
by one sold on a single-explanatory principle but an eclectic with a 
sense of propoition who can make intelligent use of alt relevant con¬ 
tributions considered from the point of view of method, results, and 
interpretations in terms of practical as well as theoretical conse¬ 
quences 

3 Personality measurements made should be adequate from the 
point of view of revealing insights as well as statistical reliability 

4 Life histones taken should contain all relevant information 
with emphasis on motivational factors which can be perceived in 
terms of situational factors (natural history of areas, etc.) as well 
as in the light of a knowledge of the genetic course of events 

5 The personality pictures obtained before the onset of stutter¬ 
ing should be as complete as those obtained during and after. 
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In the opinion of the writer the foregoing list of characteristics 
represents minimum essentials for obtaining a comprehensive picture 
of the genesis and development of stuttering. Only through studies 
so planned can we hope to acquire enough understanding of the cause 
and effect relationships involved m the development and correction 
of stuttering personalities to make possible the elimination of the 
many contradictory all-explanatory formulas rvliich are responsible 
for the present confusion in the field. Until such studies are made 
the possibility remains of explaining every aspect of the problem in 
terms of the one level of description a particular investigator or prac¬ 
titioner chooses to emphasize 
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LA LOQUACITlt CHEZ LES ENFANTS BfeGUES ET NON BttGUES 

(Rdsum^) 

La nature et la quantity dc [a loquacity chez ks enfants bigue^ et lea 
enfants normaux sont, dans cettc dtiidc, etiidkcs par une analyse dea dif¬ 
ferences dans les reponses de 50 enfants begues et d’uti gronpe de controle de 
50 enfnnts aux dix taches d'encre qpi composent Ic test Rorschach La 
quantik de la loquacik eat me^iur^e eii termea dea mota employes en rdponse i 
loutes lea dix taches d’encre, et la vUeaae en termes dii temps mis it r6- 
pondre La nature de la loquaciti a 6te etudke par une analyse dea dif¬ 
ferences dans les formes de la force d’expression comme indlqu^cs par le 
test Roischacli et les coridlations dc la loquacitc avec dcs facteura Rorschach 
choisis ct de certains facteors p8>chofogfques, soctaux, ct dducationnels 
Les r^suJtats explicatjfs aont Les enfants b^guca sont plus loquaccs de 
38,8 pour cent que lea enfants du group de controle (Le pourcentage des 
enfants bfegucs qui ^galent ou d^passent lo nombre inoytn dc mots em¬ 
ployes par le groupe de controle eat de 82,80) La difference du temps 
mis n'est pns signifiantc La loquacik donne unc corr6lation plus £lev6e 
avec tous les facteura Rorschach Studies chez les enfants non bigues que 
che^ les b^gues. chronologique et scoliiire donnent unc cor¬ 

relation plu« ^levee avec la loquacity chez le groupe de contrdJe, et il 
parait que la cau<»e se trouve dans I’augmentation des scnsibiJitfs et des 
incertitudes (koartieren) laquelle on trouve chez les b^gues avec une 
dur^e augmentee du temps apres le commencement du derangement Les 
differences sur I’age mental et Vetat de roccupation sont moms marqu6es et 
moins signifiantea qiies les differences sur i'age chronologiquc On inclut 
id une discussion des interpretations possibles des r^aiiitats et des sugges¬ 
tions pour une ^tude plus 6tendiie 

Mbltzer 

gesprachigkeit bei stotterndbn und nichtstottern- 

DEN KINDERN 
(Referat) 

Die Natur und der Urafan^ der Gcsprachigkcit bci stotternden und 
normalen Kindern werden in dicser Untersuchung durch einc Analyse der 
Hnterschiedc in den Antworten von 50 stotternden Kindern und cmer 
Kontrollgruppe von 50 Kindern auf die zehn Kleclfse, untersucht die den 
Rorschach-Test nusmacheHr Der Umfang der Gesprachiglicit wird auf 
Grund der in den Antworten auf die Kleckse gcbrauchten Worter gemes- 
sen, und die Schnelligkeit auf Grund der verbrachten Zcit Die Nntur 
der Gesprachigkeit wutde dutch eine Analyse der Unterschiede in den 
Formen der Ausdrucklichkeit untersucht, die durch den Rorschachschen 
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Test erfolgte, imd diirch Korrelationcn der Geaprachigkeil: mit flusgcwnhlten 
Rorschach-Faktorcn und gewiasen paychologischenj aoziftlen und pada- 
gogischen Faktorcn. 

Erlauternde Befunde smd* Stolternde Kinder sind 38,8 Prozent gc- 
flprachigcr nia die Kinder der Kontrollgruppe, (Der Prozentaatz dcr 
Btotternden Kinder, die der Durchschrnttsznhl der von der IControllgruppe 
gcbraiichten Worter gleich oder uberlegen sind, lat 82j8 ) Der Unter- 
schied der Zeit ist nicht bedeutsam Die GesprflchiBkeit korrehert hoher 
mit alien Rorscliachsctien Faktoren bei nichtstotternden Kmdern aU bei 
den Stotterern. Chronologisches Alter und die Erziehungsstufe korreheren 
hoher mit Gefiprachigkeit In der Kontrollgruppe, die Ursache hiervon la 
wahrscheinlich die Zunahme der Empfindlicltikeiten und Ungcwissheiten 
(koartieren), die bei Stotterern mit langstchcnder Storung gefunden 'war¬ 
den Untcrschiede im geistigen Alter und dem Wrtschaftlichen Stand 
Bind weniger bemerkenawert und bedeutsam als Unterschiedc im chrono- 
logischen Alter Eine Besprcchung der moglichen Dcutungen der Be- 
funde und Voracblage zum vyeiteren Studium wtrden bcigefugt 

MfiLTZBR 



MEASUREMENTS OF ASSOCIATIVE LEARNING IN 
MENTALLY DEFECTIVE CASES OF READING 
DISABILITY; EVIDENCE CONCERNING THE 
INCIDENCE OF '’WORD-BLINDNESS‘'*i 

From the FF’ayne County Training School 


Richard Sears 


The purpose of the present study is to investigate the relations of 
the abilities measured by Gates’s associative learning tests to severe 
reading disability in a group of higher grade mental defectives, Evi¬ 
dence is presented concerning the incidence of ‘Vord^blindness’* (in 
the sense of a special disability due to a specific organic brain defect) 
in this group The data were collected in the course of clinical 
practice 

L Materials and Methods 

Selection of Subjects Twenty-three subjects whose mental and 
educational status is summarized in Table 1 were used m the present 
investigation 

Every member of this group was retarded approximately two 
years or more m reading as compaied with MA grade-expectancy, 
and nearly all were at least a year further retarded in reading than 
in arithmetic computation. All the cases had been in school at 
least since the age of seven or eight, and most of them had been for 
some time m special classes for mental defectives. 

Cases suffering from severe uncorrccted defects of peripheral 
vision, of hearing, of speecli, or from other severe sensory or motor 
handicaps which might complicate learning to read are not included 
in the group. 

^Recommended by Thorleif G Hegge, accepted for publication by Carl 
Murchison of the Editorial Board, and received in the Editorial Office, 
September 21, 1934 

^From the Wayne County Training School, Northville, Michigan; Robert 
H. Hdskcll, M,D, Medical Superintendent Studuj tn Educational Dis~ 
ahiUUes and Mental Deficiency^ directed by Thorleif G Hegge, Ph D,, Scien¬ 
tific Director 
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TABLE 1 

Mental and Educational Status op the Reading Disability Group 

(23 cases)’** 


Item 

Mean 

S.D. 

Range 

Stan ford-Bin el IQ 

721 

76 

56 -8+ 

Chronological Age 

14 2 

22 

10 9-19 8 

Mental Age 

100 

1 1 

8 4-12,4 

MA grade equivalent (Monroe)*^* 

i.o 

1 1 

3 4-74 

MA grade equivalent (Gates)t 

4.2 

10 

2 9-64 

Average reading grade 

(Monroe’s Battery of Tests)^ 

1 8 

6 

1 0- J,1 

Arithmetic computation grade 
(Stanford Achievement Test) 

3 8 

7 

2 5-49 


•in correlating the Stanford-Bhiet and Stanford Achievement data used 
in this table, interpolated or extrapolated scores, corrected to the date when 
the Gates Associative Learning Tests were given, have been used wherever 
this facilitates accurate comparison, However, since each case Was given 
Stanford-Binet tests at yearly intervals^ and SUnford Achievetnent tests at 
half^yeaily intervals, the estimated scores are invariably quite close to the 
actual test Bcores In compiling the reading grade scoics, the actual scores 
obtained when the cases were first examined for reading disability were 
used These reading examinations were ail given either shortly before or 
shortly after Gates’s associative learning tests 

agc-giacle equivalent used by Monroe (7, pp 190-191) in esti¬ 
mating degree of rending disability, and employed in the eatimatea of MA— 
reading grade discrepancy stated on p 391 of this paper, is based on the 
assumption that the normal child, unless hindered by unfavorable circum¬ 
stances, can start school at the age of 6 0 and progiess at the rate of one 
grade per school year There is adequate evidence for the further assump¬ 
tion that the mentally defective child not handicapped by special dis¬ 
ability can generally attain approximately the same grade rating, measured 
by Bchievement tests, ns the normal child of cquwflleji,t mental age. Merrill 
(6) ns a result of an elaborate study found this to be the case This has 
also been found to be the case at the Wayne County Training School 
tGates’s age-grade equivalents differ from those of Momoc in being based 
on the average ages actually found among nornrial pupils at the various 
grade levels in representative large echool systems (Gnte*^, 3, pp 357-35?) 
These ate the age-grade equivalents used in the associative learning test 
standards reported in Table 2 As far as the interpretation of the 
results of the present study is concerned it maLes no appreciable difference 
whether Monroe’s or Gates’ nge-grade equivalents are used 
i:The ^‘average reading grades" arc based on a modified form of the 
battery of reading tests described by Monroe (7, pp. 183-188). Five different 
reading tests were used' the Iota Word Test, Monroe’s Word Disciimination 
Test, Gray’s Oral Reading Test and two silent reading ^‘comprehension'' 
tests For the cases reported heie these two tests were usually Gates’s 
Silent Reading, Types 2 and 3 

Within the limits indicated it is felt that the present group is 
representative of severe reading disability cases of similar IQ and 
MA range 
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The Associative hearning Tests, The subjects were givca a bat¬ 
tery of SIX associative learning tests devised by Gates for the investi¬ 
gation of reading disability. 

T)}js battery consists of three tests of visual-visual and three tests 
of visual-auditory association approximating "the actual forms of 
learning, required in the beginning stages of mastering words/’ but 
employing artificial lettei-lilce and word-like symbols ^ 

A more detailed description of the tests follows, given partly in 
Gateses own words 

The three tests of visual-visual association represent the 
learning of thiee types of figures in connection with pictures 
which give the “meaning” of the characters Each test consists 
of ten caids each with a “new word” (i e symbol) beneath a 
picture The pupil is given presentation niid test lessons In 
the test lessons the pupil is shown the symbol alone and asked 
to name the thing which had been presented with it 
Test A1 consists of very simple figures associated with pic¬ 
tures of common oby ects 

Test A2 is the same ns Test A1 except that it includes some¬ 
what moie unusual and complex visual symbols 
Test A3 IS the same as the others except that it contains 
symbols that are more complex, more unusual nnd more like 
words in a new language 

The three vjsual-auditory associntion tests (Bl, B2, B3) are, 
respectively, approximately equivalent to the three visual-visual tests, 
except that the symbols are associated with sounds instead of with 
pictures In test B1 the symbols aie associated with sounds sucli as 
long tj gee, ka^, etc In tests B2 and B3 the symbols are associated 
with common one-syllable spoken words such as mait, saw, top^ etc ^ 

The tests are piesented by Gates, along with measurements of 
various factors related to reading disability, "not as instruments fully 
refined and understood, but as tests m the making, in the hope that 
other students may, by using them, facilitate the process of change 
and rmprovement.” 

Pi evions Studies The test results of the present investigation 
are compared with standards worked out by Gates for normal readers 


These tests nre reported in Gates (3, pp 267-273, 343-358, 404-422). 
'See Gates (3, pp 267-269) 
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of normal intelligence These standards give grade scores m quarters 
of a grade (with equivalent age scores) from giade 1.5 to grade 6.75 
inclusive. A steady improvement m raw scores, though by small 
increments, is found with all the tests at least through the fourth 
giade ^ 

Studies of the achievements of normal and retarded leaders in 
associative learning tests have been reported by Gates himself, by 
Monroe (7) and by Fildes (2). 

For reading disability cases Gates has not published data on as¬ 
sociative learning comparable with his standards for normal readers 
He does, however, give rough estimates, partly subjective, of the 
percentage of mild and serious deficiencies in associative learning 
found among some 400 reading disability cases of normal intelli¬ 
gence ® 

Monroe (5, pp 94-95) and Fildes (2) have reported results of 
Visual-auditory learning tests somewhat similar to those of Gates. 

In comparing 32 reading disability cases of normal intelligence 
with a control gioup Monroe found a significant difference in favor 
of the normal readers. Fildes, on the other hand, found that a 
group of 26 reading disability cases, partly of normal and partly of 
sub-normal intelligence, did as well as a control group of normal 
readers, 

These two experirnents are difficult to interpret and are hardly 
comparable, 

Both the visual and the auditory symbols of Monroe^s test were 
meaningless. As Monroe herself has implied, the differences be¬ 
tween her two groups may have been laigcly in auditory discrimina¬ 
tion rather than in associative learning ability or visual perception, 
Fildes* test required the association of visual forms similar to steno¬ 
graphic signs with common spoken words This test is more simi¬ 
lar to Gates’s than is Monroe’s. Fildes* choice of subjects and other 
aspects of her experiment have been criticized by Dearborn (1). 

*See Gates (3, pp 404-412) There are ten asaoclations to be learned in 
each test, The raw score is the number of nssociationa correctly learned, 

‘‘See Gates (3, pp. 343-353). Gates makea a distinction between ac¬ 
quired and organic defects m these functions Serious ^defects m tech- 
tiiques of associative learning of all types applied’' are estimated as oc¬ 
curring in 6 per cent, and serious organic defects m associative learning are 
estimated as occurring in 2 or 3 per cent of this total group 
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It must, of course, be assumed that associative learning abilities 
vary with an uncertain degice of specificity, along with the type of 
material to be learned. A complete study of the various associative 
learning abilities possibly impoitant for reading would no doubt 
require a wide variety of tests While Gateses six tests may not ade¬ 
quately sample this whole field, they do provide a much wider 
sampling than the associative learning tests of Monroe or Fildes 

11. Presentation or Data 

Group Results, Table 2 gives tlie scores made on Gatcs*s asso¬ 
ciative learning tests by the reading disability group described In 
Table 1. 

TABLE 2 

Group Scores in Associative Learning 


Test 

No of 
cases 

Raw 

Mean 

scores 

S.D 

Grade score Age score 
Means Means 

Test At Visual-visual 

23 

87 

1 4 

Above 6,75 

Above 12 85 

Teat A2 Visual-visual 

22 

82 

1 7 

Above 6,75 

Above 12 85 

Test A3, Visual-visual 

23 

6.1 

27 

4.50 

10 40 

Test BJ. Visus}-auditory 

23 

70 

21 

3 7S 

9A5 

Test B2* Visual-auditory 

22 

9.4 

9 

6 00 

12 00 

Test B3 ■ Visual-auditory 

23 

73 

22 

475 

10,65 


It will be observed that in every test the average age score attained 
by the cases is close to or above their average Stan for d-Binct mental 
age. 

Since the average scores are consistently high on all the tests, 
and since the variability of individual scores on most of the tests 
is not great, the results are probably quite reliable in spite of the 
small number of cases 

Jriaiysis of hidwtdual Scores An analysis of individual scores 
follows. 

Table 3 shows the number of cases scoring at grade 4 25 or better 


TABLE 3 

Number of CAsna Scoring at Grade 4,25 or Better on One or More Tests 


On 1 test 
or more 

On 2 tests 
or more 

On 3 tests 
or more 

On 4 tests 
or more 

On 5 tests 
or more 

On al] 6 
tests 

22 

22 

20 

15 

11 

4 
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on one or more of the six tests Grade 4 25 coriesponds to an age 
score of 10 0 which is equivalent to the average mental age of the 
present group. Assuming its reliability^ a score as high as this may 
be considered to indicate that the subject has no special deficiency 
in the ability tested sufficient to handicap him in learning to read 
It will be observed that only one subject was unable to score at 
grade 4.25 or above on two or more tests, and that only three 
subjects were unable to meet this standard on three or more tests 
In Table 4 is presented the number of cases scoring at grade 4 25 


TABLE + 

Number of Cases Scoring at Grade 4 25 or Better and at Grade 2 5 or 
BETT rR ON Each Test 



TeatAl 

Test A2 

Test A3 

TcstBl 

Test B2 

Teat B3 

No cases 
scoring at 
Grade 4 25 
or above 

i9 

14 

13 

15 

18 

17 

No cases 
scoring at 
Grade 2 5 
or above 

20 

20 

U 

18 

21 

19 


or bettei, and at grade 2 5 oi better in each test. Grade 2 5 is 
somewhat arbitrarily chosen as a means of indicating the relative 
proportions of low scoies on the various tests A scoic as high 
as grade 2 5 may be considered to indicate that the subject has no 
maiked special deficiency in the function tested The normal reader 
at grade 2 5 has, of course, attained a considerable degree of pro¬ 
ficiency in word leading In the associative learning test norms a 
grade score of 4 25 represents only a small increment m raw' score as 
compared with grade 2.5. 

Without supporting evidence from other tests an individual score 
on a single one of the associative learning tests must be considered as 
of rather doubtful reliability. However, such supporting evidence 
is generally present m the case of high scores In any case, other 
things being equal, a high score may no doubt be considered as a 
more reliable measure—at least of capacity—than a low score. As 
will be seen, very few subjects showed any tendency consistently to 
make low scores on any particular type of test. Low scores probably 
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were due to some factor of unreliability in the measurements rather 
than to any lack of capacity in the function tested 
The tendency for low grade scores to occur seems to be least for 
tests A1 and B2, slightly greater for tests A2, Bl, and B3, and great¬ 
est for test A3 

Possibly the visual-visual series was a little harder for the group 
as a whole than the visual-auditory senes, but the difference, if any, 

IS too slig'ht and inconsistent to be clear ^ Only one subject sliowed 
any marked tendency to have moie difficulty with one of these 
scries than tlie other. Twenty-one cases made a grade score of 4 25 
or better on at least one test in both the visual-visual and the visual- 
auditory senes. 

Increasing complexity of the visual word-like symbols appears to 
result in some increase in the number of low grade scores in the 
visual-visual series, but this tendency is not clearly observable in 
the visual-auditory scries. In all, 19 cases were able to make a grade 
score of 4 25 or better m one or the other of the two tests (A3 and 
B3) utilizing the most complex type of visual woxd-lifce symbols, 

A moic elaborate testing program with better controls'^ might 
disclose some significant relationship between reading disability and 
increasing complexity of visual word-like symbols in associative learn¬ 
ing tests, but within the limits of the Gates tests any such relation¬ 
ship would probably turn out not to be marked, 

Considcimg the data as a whole, it seems that not more than 
five of the 23 cases can have had significant special defects—at least 
at the time when the tests were given—in any of the types of ability 
mcasuied by Gateses associative learning tests The evidence for this 
IS that the remainder of the cases were all able to make scores of grade 
4.25 or better on at least one visual-visual test, at least one visual- 
auditory test, and at least one of the tests, A3 and B3, which utilize 
the most complex visual word-like symbols 

“The meaning of poor scores on vjsual-nudjtory tost BJ js objeured by 
the fact that in thn test the auditory symbols are letter names instead of 
common spoken words as m the other two tests. For some subjects these 
letter names may present greater difficulties (as compared with normal 
readers of normal intelligence) id auditory discrimination or in association 
than would words of more concrete meaning 

our reading disability group this would involve the use of a control 
group of mental defectives who were normal readers for mental age 
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The Problem of *'Word’Blindvess'' The present findings require 
a comment on ‘Vord-blindness*’* This term has been widely used 
to describe cases of severe special reading disability in which there 
is inability, partial or complete, to get meaning from common visual 
word patterns, though there is no serious impairment of vision 
Word-blmdness has sometimes been used as a descriptive term 
without regard to theories of causation Many ophthalmologists 
and neurologists, however, have considered this condition to be due 
to an organic defect in some specific brain area In the opinion of 
Hinshclwood, who has written the classical work on the subject 
from the ophthalmological point of view, word-blindness is due to a 
brain detect localized in the angular and supra-margmal gyri of 
one or both parietal lobes, or in the connecting fibers between this 
area and *‘the primary visual (perceptive) centres” in the occipital 
lobes, In Hmshehvood's opinion this defect may be either con¬ 
genital or acquired.® 

For the sake of convenience the term ‘ Vord-blindness” will be used 
during the rest of this discussion in the sense of a severe special dis¬ 
ability caused by a specific organic brain defect (not necessarily 
the specific defect postulated by Hinshelwood). 

Since It is only in very rare cases of reading disability that neur¬ 
ological evidence sufficient to prove or disprove the existence of 
”word-blindness” is available, cxpeiimental evidence concerning the 
incidence of this condition has been limited to the results of investi¬ 
gations with associative learning tests, such as those of Gates, which 
require the learning of artificial word-like symbols While low 
scores on these tests cannot be regarded as proof of the existence of 
word-blindness in a case, high scores, if reliable, may be accepted 
as fairly safe indicators that the case is not “word-blind” to any 
significant degree It seems out of the question that a case who is 
suffering from word-blmdness could, without any special training, 
learn rapidly and efficiently to “read” artificial word-like symbols 
which are totally unfamiliar to him 

®There is adequate neurological evidence of the existence of lesions, such 
os those postulated by Hinshelwood, in cases of acquired word-blindness, 
See Hinshelwood (S, pp 33-39), and Pieron (8, pp. 153-156). Such evi¬ 
dence IS lacking, however, foi cases of ^‘cangenital word-blmdness,*' or for 
cases who have not at some time been able to read See discussion by 
Burt, quoted In Gates (3, p. 272), There is a good summary of the litera¬ 
ture on word-blindncss in Tinker (9, pp 294-295), 
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On the other hand, mere demonstration of the ability of a case to 
have slowly learned to read a few words in the classroom, or even 
demonstration of ability to improve markedly m reading under 
special methods of icmcdial training cannot be regarded as adequate 
proof that the case was not to some significant degree word-blind ® 
Hinshelwood and others believe that marked improvement in read¬ 
ing in many word-blind cases is possible, since if the brain defect 
involves merely the dominant hcmispheie, the case may be able to 
learn by utilizing the other hemisphere 

Nevertheless, consistently rapid improvement of cases of severe 
reading disability during remedial training may, no doubt, be con¬ 
sidered as helping to confirm the evidence of high scores on associa¬ 
tive leaining tests that the cases were not woid-blmd. 

All of the 23 cases were poor woid readers when first tested for 
special reading disability However, all but two cases were able 
either during individual remedial training or special help in the 
classroom to learn to read common one-syllable words adequately as 
wholes. By “as wholes^ is meant ability to read tlie words, roughly 
speaking, at a glance without spelling, “sounding,” or other piece¬ 
meal methods of attack such as could be detected by careful indi¬ 
vidual clinical obsei vation 

With the two exceptions mentioned, improvement during the 
special training was lapid in nearly all cases, especially during the 
earlier stages of the training.^^ 

^here is anotlier angle of the question ivhich deserves to be mentioned 
here* One occasionally hnds cases such as those discussed on page 400, who 
even after intensive and long continued individual special training prove 
unable to learn to read words as wholes In such cases the results of 
the special training may be considered ns good presumptive evidence— 
though not as proof—that the case u word-blind. 

“Ability to read words "as wholes" was judged by observations made 
during individual oral tests (the Iota Word Test and Gray's Ora! Rending 
Paragraphs), supplemented in most cases by reports on the individual read¬ 
ing lessons 

“Eighteen of the 23 cases were given intensive individual reme¬ 
dial training outside the classroom during which half-hour lessons were 
given four or five times a week During the first four montlis of training 
the average reading grade of this group as measured by a battery of stand¬ 
ardized tests advanced from 1,8 to 2 9 Only one case (H/) made less 
than half a grade’s progress during this time With further individual 
remedial training most cases proved able eventually to raise their reading 
grade<i approximately to the level of their mental-age grade-equivalents 
Reading progress for the group as a whole was simdar to that reported of 
a group, composed in part of the same cases, by Hegge (4) 
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The two cases who “failed” in remedial training were among the 
four who were unable to make a fourth grade score on either of 
Gateses tests A3 and B3. One of these cases, Co, was able to make 
maximum scores on several of the perceptually easier Gates tests, 
both visual and auditory He also made considerable progress m 
reading by means of phonics, but seemed unable even aftei intensive 
and long continued remedial training to learn to lead any but very 
simple word patterns without recourse to preliminary “sounding” of 
the separate syllables 

The remaining case, Hf, was the only subject to score below grade 
2.5 on all SIX of the Gates tests. He made some progicss in learning 
to read by means of spelling and sounding of individual letters and 
syllables (he seemed to have adequate perception of these units), 
but proved to be the slowest and most limited learnei in the group. 
In tests, even after a year and one-half of intensive individual reme¬ 
dial training, he was never able to scoie appreciably above middle 
second grade, which seemed to represent the limit of his tiainability 
Even at the first and second grade level he was able to read only a 
very few of the simplest word patterns without recourse to laborious 
spelling or “sounding” of the parts.Tlie Binet mental age war¬ 
ranted an expectation of low fourth grade reading ability 
The reactions of these two cases to remedial training, while not 
proving that they are word-blind, at least wanant a strong suspicion 
that they may be suffering from this condition. In neither case did 
It seem that the learning difficulty could be attiibutcd to poor 
interest or effort, or to emotional blocking. 

IIL Conclusions 

All of the writer^s group of 23 mentally defective cases were very 
poor word readers when first tested for special reading disability, as 
reported in Table 1 As far as their reading performance was con¬ 
cerned they might legitimately have been termed word-blind 
The evidence which has been presented seems sufficient to demon¬ 
strate that the incidence of word-blindness, m the sense of a severe 

viauni fielda were examined by an ophthalmologist Considerable 
constriction of both fields was found, of the interpretation of which the 
ophthalmologist was uncerUm, but there was no evidence of hemianopsia. 
Co’s visual fields were not examined. 
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special disability caused by a specific organic brain defect, was never¬ 
theless extremely slight in this group. In at least 19 of the 23 cases 
there is evidence sufficient to exclude word-blindness, m the sense 
used here, as a significant cause of the reading disability, 

Regardless of the question of underlying brain mechanisms, the 
results of the present investigation suggest that—at least in groups 
similar to ours—deficiencies in the associative learning abilities meas¬ 
ured by the Gates tests are seldom significant causes of reading dis¬ 
ability. In the few cases whcic the tests appear to indicate such 
deficiencies it seems that the difficulties may often be due to rather 
readily remediable bad habits of perception of the more complex 
visual word-like forms. 

It IS a reasonable inference that among reading disability cases of 
higher general mentality or less degiee of specific disability than the 
cases of the present group, deficiencies m the functions measured by 
the Gates tests arc even less frequent.^^ 
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LES MESURES DE L’APPRENTISSAGE PAR ASSOCIATION DANS 
LES CAS DTNCAPACITfi A LIRE CITEZ DES 
FAIBLES D»ESPRIT 

(Resume) 

Les vingt-trois aujctg de cette investigation ont cte tou» des cas de faiblea 
d'esprit montrant une grande incapacity ipecialc dc lire, troiivant de U 
difTicuite dans la lecture des mota usuels Le Q I moycn Stanford-Binet a 
yty de 72^1; rage mental moyen, de 10,0. 

On a fait aubir d ces aujets une battene de six testa d'apprentiasage par 
aysociation, foimulca par Gates, Icsquels utihscnt des symboles ^‘artidciels’* 
qiii rcaaemblent aiix lettrea et atix mots dans dca aituationa pareilles k 
cclles rencontryes dans les premieres etnpes 'de rapprentissagc dc In lectine 
On a constaty que dans chacun dc ces six tests Je rdsultat moyen du 
groupe a ct^ asse?. pr^s ou au-dessua de ce h qiioi l*on s’attend pour I’age 
mental Les r6suUats dc divers mdividus dans Ic mcme test, et ceux du 
memc individu dans divers tests se sent montrea constamment dievys Tl 
n’y a pas eu de difference appreciable dans I’mcidence des risultats des 
ages molns avances (*‘classe'’) dans rasaociation visuelle-visuelle comparye 
avec Paasociation visuelle-niulitive II y a eu une petite tendance assez 
inconsequente vers une plus grande frequence des rysultats des dges moms 
avances (on de ®‘classc”) dans Jes tests quj utjljsent Jes formes visuelles 
plus complexes qul rescmblcnt aux mots 

On concliit que ryvidence rejette ‘Taveuglement pour les mots,” dans le 
sens d’une incapacity spyeiale causye par iin riyfaut organique spydfiqne du 
cerveaii, comme explication dc la difficulty de la lecture dans au inoins 
dix-nciif des vingt-troia cas. 

Sears 


DIE MnSSUNG DES ASSOZIArzONSLERNENS BE! 

OEISTESSCHWACHEN FALLEN VON 

leseunpahigkeit 

(Referat) 

Die drciundzwanzig Vpn in dieser Untersucliung waren alle geistes^ 
scbwache FoHe von einer besonderen schweren Lcseunfahigkeit, die 
Schwiengkeiten bcim Lesen gewolinlicher Wortc batten Der Durchscbnitta- 
jjitcJligcnzquotient beim Stanford-Binet war 72,1, das durchschnittHche 
Geiste&alter war 10,0 

Diesen Vpn wurden erne Battenc von aechs von Gates aufgestelltcn 
Assoziationstests gegeben, welche “kunstliche” bucbstabenartige und wort- 
artige Symbole in Sitiiationen verwenden, die denen ahnlich sind, die m 
den fruhen Stadien des Lesenlcrnens angetroffen werden 

Es fand alch, daas in jedem der aeebs Tests der Durchschnittswert der 
Gruppe der Efvvartung nahe war odcr uber die Erwartiing fur das Gcistca- 
altcr lunausging Die Werte fiir die verschiedenen Vpn bei dcmaelben 
Teat und fiir daaselbe Individuum in verachiedcnen Tests waren durchaus 
hoch Ea gnb keinen bemerkbaren Untcrschied in der Haufigkeit der 
niediigen AUerswerte in der Gesicht-Gesicht- im Vergleich z\ir Gesicht- 
Gchorasaoziation. Es gab cine geringe, zicmlich widersprcchendc Tendenz 
zur grosseren Hnufigkeit der niedrigen Alterswerte bet T'ests, die die ver- 
wickelteren wortartigen Ceaichtsgebilde verwenden 

Der Schluss wird gezogen, dass die Evidcnz die “Wortblindhcit” irn 
Sinne der spezIeUen Unfabigkeit, die durch ein spezifisches orgnnisches 
flirngebrechcn verursacht wiirde, ais Erkliirung der Lcscschwiengkeit in 
wenigseens neunzehn der dreiundzwanzig Fnlte nusschliesst 





A STUDY OF THE CONSISTENCY OF DOMINANT AND 
SUBMISSIVE BEHAVIOR IN ADOLESCENT BOYS*i 

From ihe Department of Sociology, Harvard University 

Edgar A Schuler 


I. Introduction 

There is much disagreement at the present time among psycholo¬ 
gists and sociologists with regard to the question of conshtency of 
individual behavior Numerous investigations have been made in the 
hope of showing clearly either that consistency of behavior prevails 
(thereby supporting the hypothesis of personality “traits*') or that 
the type of situation in which the individual is placed determines the 
type of his behavior. 

There are many hypotlietical personality traits whosif investigation 
might throw light on this problem, but dominance and submission 
are certainly among the most important To the sociologists and 
social psychologists who are interested in social gradients, in the 
bases of social control and social organization, and in the various 
related social processes, a full understanding of “dominant** and “sub¬ 
missive** behavior is imperative The present study is an attempt to 
contribute to the knowledge of the nature and extent of consistency 
of behavior as revealed m these two socially significant types of be¬ 
havior, 

II. Literature Bearing on the Proble^c 

Ascendance and submission as behavior or personality traits have 
been studied from many points of view Important contributions 
have come from investigations of the social relations among birds and 


•Accepted for publication by John E Anderson of the Editonnl Board 
and received in the Editorial Office, August 13, 1934 
^Since this paper is a condensation of a doctoral dissertation (16} it is 
impoagible to repeat here all the ocknowledEments there expressed The 
writer again, however, gratefully acknowledges his indebtedness to Pro¬ 
fessor G W, Allport in connection with this study, and his even greater 
oh/igations to Fcafessor P A Sarokm Bat the foregoing cntius nnd ad¬ 
visors arc not at all responsible for the raelhodology here employed or for 
the conclusions reached 
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animals* of the phenomena of gioup leadership, prestige, suggestion 
and suggestibility, the “infcrioiity complex’* of Adler, sibling posi¬ 
tion and intra-famihal relationships, introversion and extraveision, 
and even certain types of anti-social behavior 

The literature bearing moic directly on the problem may be re¬ 
viewed briefly. Much work has been done in the study of dominant 
and submissive behavior traits among infants and childleii of pre¬ 
school age. On the basis of studies made by Bubler (5), Chevala- 
Janovskaya (6, 7), Parten (15), and others, it appears that children 
who aie older, physically stronger, excited vcibally more quickly 
and more peisjstcntly, and/or who have highei IQ’s, tend to be 
leaders, Other psychologists (8, 19) report gieat difficulty in at¬ 
tempting radically to modify behavior tendencies of extremely aggres¬ 
sive nursery-school children. 

Studies of children of school age are less numerous The results 
of an investigation of social attitudes by Monchina (12) have been 
Summarized as follows: 

1, A child responds with an aggressive reaction to a dis¬ 
approved act on the part of a playfellow, but girls are less 
aggressive than boyi, 

2 The older the child, the leas aggressive he is, but around 
the ages of 12 and IS the growth of aggressiveness becomes 
marked 

The study by Newcomb (14), although subject to various criticisms 
(16), should be mentioned here His conclusions, in general, are 
that inconsistency rather than consistency of behavior prevails, and 
that where the latter is thought to be found the subjective processes 
of the investigator may be responsible The findings and interpreta¬ 
tions of the Character Education Inquiry include some very suggestive 
material on the importance of socio-economic background for con¬ 
sistency of behavior (10) In fact, it appears that the increase or 
decrease of consistency in honesty is intimately rebated to the social 
nulJeu, but whether “honesty” may Vcihdly be regarded as repre¬ 
sentative of personality tiaits, a basic question and still unanswered, 
detracts from the weight and lelevance of the finding for our pur¬ 
poses, 

Ascendance, submission, and leadership among college students 
have been studied experimentally by Moore and Gilliland (13), 
while Allport and Allport (I) have utilized the questionnaire 
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method The well-known Ascendance-Submission test of G. W. 
Allport has been used by various investigators m analyzing the re¬ 
lationships of these traits with other factors (2, 3, 4, 11, 18), The 
references given meiely hint at the extent to which dominance and 
submission (under various closely related names) have been investi¬ 
gated, and suggest their importance to the sociologist and social psy¬ 
chologist. 

III. Selection of Subjects, Methods Used, and Data 

Derived 

The subjects originally selected for this investigation included all 

boys in the Junior High School and Senior High School of R-, 

Massachusetts. However, incomplete data and selective elimination, 
as described later, materially reduced the number of subjects, The 
data for each individual included* (1) a rating by the teacher, (2) 
ratings by the student himself; (3) ratings by one parent or both 
parents, (4) experimental data secured by the investigator, (5) 
IQ’s based on one or more tests, and (6) chronological age. 

1 Teachcis' Ratings. Each teacher in the Junior High School 
was provided with a list giving the names of the boys m the seventh, 
eighth, and ninth grades, and was asked to rate those with whom he 
or she was well acquainted according to the following set of in¬ 
structions ^ 

Please read through this list of names of [eighth] grade 
boys Note all those who impress you as being extremely dotni- 
7 iani, indicate each name selected by printing the letter “D" 
after it, Likewise, note all those who impress you as being 
extremely submisswc ^ indicate these names by printing the letter 
after them For purposes of comparison select as many 
average individuals as you have chosen in the other two groups 
together, indicate these names by the letter *^A'*. 

Definitions 

The Mommand^ boy is the one who attempts to control, inHu- 
ence, and direct the behavior of other individuals 

The ^'submissive” boy submits, obeys, and subordinates him¬ 
self to the authority and leadership of other individuals 
The ‘'average” boy is neither clearly dominant nor submissive 

^Each Senior High School teacher received a set of names of the sopho¬ 
more, junior, and senior boys with similar instructions and definitions 
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These definitions are not sufficiently precise to guarantee the stan¬ 
dards or situations by which the vaiious teachers judged the boys to 
be always the same If each boy behaved similarly with regard 
to the traits in question in all school situations, if the definitions of 
these traits were intei preted in exactly the same way by all teachers, 
and if all teachers knew the boys well enough to rate each of them, 
we should expect the following results: no boy would be placed in 
more than one behavior type; many boys would not be placed m 
any category of typical behavior, and there would be no differences 
between boys as to the number of teachers rating one as being ot 
one type, and anothei as being of another type. 

The results actually obtained, however, were as follows* Only a 
thiid of the Junior and less than a fifth of the Senior High School 
boys were lated consistently > that is, as cither D, A, or S exclusively. 
Among the older boys a fouith were rated at least once as D, A, 
and S When all individuals rated as being of two or more behavior 
types were taken together, tlie group comprised fully two-thirds of 
the younger, and four-fifths of the older boys. Thus, peifect con¬ 
sistency of behavior, or at least of rating, was far from being re¬ 
vealed When only those cases were considered in which at least 
three raters agreed as to the proper designation for a boy, much 
smallei groups were placed in each behavior type, but there was 
necessarily gi cater agreement among the raters 

The number of teachers rating boys in the various grades, and 
the degree of agreement among the teachers making ratings, tended 
to increase with the length of time the boys had been in the school 
The average number of ratings per teacher for the seventh grade 
was 20.6, for the eighth, 21.0, for the ninth, 22.3, for the sopho 
mores, 18.6, for the juniors, 22 3, for the seniors, 28 8 Since the 
minimum period any teacher had been employed in the schools was 
three years, the factor of annual teacher tuinover was of no sig¬ 
nificance in evaluating these ratings 
The teachers* ratings were used as a basis of selection for the bovs 
hereafter designated as the ‘'Selected Group ** The plan was to 
select roughly equal numbers of boys (usually about ten) in each 
behavior type from each grade, using the agreement of fiom three 
to six teachers as the criterion, In Tables lA and IB, showing the 
cumulative frequency of boys rated as D, A, or S by tcacheis, the ital¬ 
icized numerals indiCcitc the number included m the Selected Gioup 
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TABLE lA 


Cumulative Numbers op Boys Rated by Three or More Teachers as D, 
A, OR S — ^Junior High School* 


Number of 











teachers 

Seventh grade 

Eighth grade 

Ninth grade 


agreeing 

D 

A 

S 

D 

A 

S 

D 

A 

S 

Totals 

S 







1 


1 

2 

7 

2 



1 



3 


1 

7 

6 

4 

1 


1 

1 

3 

6 

1 

3 

20 

5 

8 

2 

2 

4 

3 

5 

6 

6 

5 

41 

4 

10 

2 

4 

7 

5 

6 

9 

9 

9 

61 

3 

17 

13 

10 

13 

10 

10 

10 

16 

14 

113 

•Two boys rated as belonging 

in two behavior categories by three tcachcra 

(ee, d-3, 

A-3) are 

excluded from this table 









TABLE IB 






Cumulative Numbers of Boys Rated 

BY Three 

OR More Teachers as D, 



A, OR 

S— Senior 

High School* 




Number of 











teachers 

Sophomores 

Juniors 



Seniors 



agreeing 

D 

A 

S 

D 

A 

s 

D 

A 

S 

Totals 

12 







1 



1 

9 




1 






1 

S 




2 

1 





a 

7 




5 

2 


2 

2 

1 

12 

6 

J 



5 

7 

4 

7 

7 

2 

33 

5 

3 

2 

\ 

9 

12 

4 

7 

12 

7 

57 

4 

7 

10 

3 

12 

18 

9 

7 

23 

12 

101 

3 

9 

21 

U 

15 

29 

13 

12 

26 

15 

154 


•Eleven boys, rated as belonging in two behavior categories by three or 
more teachers each (eg,, D-3, A-3), arc excluded from this table 


from ench behavior type in each class The total number selected 
was J91, of whom 61 were D, 66 were A, and 64 were S ® 

The findings derived from an analysis of the teachers' ratings may 
be summarized as follows* 

a Using a single teacher's rating as a minimum criterion, 34 
per cent of Junior High School and 18 per cent of Senior High 
School boys were rated exclusively as D, A, or S. 


“Although the desirability of determining the reliability of the individual 
teacher's ratings was recognized, the problem was not attacked This was 
because the main object of the present study was to determine the relation¬ 
ship between various measures of the same phenomena, of which teachers' 
ratings were only one measure, and not the final criterion 
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h Ten per cent of Junior High School and 26 per cent of 
Senior High School hoys were lated at least one teacher each, D, 
A, and S. 

c Sixty-one per cent of Junior High School and 82 per cent 
of Senior High School boys weic rated as of moie than one behavior 
type. 

4. Agreement of teachers* ratings was greatest in the case of 
dominant boys. 

e There was an increasing average number of ratings per 
teacher from class to class within each school. 

/ There was greater agreement of teachers in rating boys 
whom they had Icnown longest, or boys who were oldest—the great¬ 
est consistency of rating being found among boys in the Senior class 

2 IQ and Age Data Since the school system fiom which tliese 
subjects were drawn employed a psychologist on its staff, data were 
available from both intelligence and special abilities tests. If a 
student had taken more than one test, the average score was com¬ 
puted and used,^ 

The chionological ages of all boys were obtained from official 
school records and reduced to months as of Jan 1, 1933 The range 
of ages of the 232 Junior High School boys supplying self-ratings 
was from 125 to 202 months, with 162 5 as the average The 195 
Senior High School boys ranged from 163 months to 252, averaging 
197 7 The IQ of the Junior group ranged from 70 to 142, and 
averaged 107 6. The IQ of the Senior group (excluding the 25 
boys for whom this material was not available) ranged from 77 to 
159, and averaged 110 0. 

3. Pajeitls* Ratings The scale on which parents were to rate 
their sons was designed to present a variety of situations which are 
commonly encountered by adolescent boys, and to suggest five dif¬ 
ferent modes of behavior that might occur in each situation The 
parents were then asked to indicate which response their son was 
most likely to exhibit Theoretically the situations chosen permitted 
a range of behavior varying from ''dominant*^ to “submissive,” and 
were so- fiequently encounteied as to be applicable to boys of the 
ages studied rcgaidlcss of economic class, lecreational pieferences, 

^The intelligence tests given varied from grade to grade and from year 
to year, the National, Dearborn, Otps, and Termnn group tests being those 
most commonly used 
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etc The five possible reactions which were supplied were phrased as 
answers to a question, two of which indicated dominant tendencies, 
two submissive, and one average (that is, in case neither marked 
dominance nor submissiveness was discernible). 

Of the twenty-two situations presented six dealt with ielation 
ships of parent and child, six with relationships between siblings, 
five with relationships between the subject and his associates, and 
five with miscellaneous experiences.^ The answers for the first, 
third, fifth, etc., questions were presented in the sequence of most 
submissive, slightly submissive, average, slightly dominant, markedly 
dominant. This arrangement was reversed for the second, fouith, 
sixth, etc, situations Separate ratings were solicited from the 
father and mother 

A sample '^situation” follows* 

When you give your son nnd one of hia brothers or sisters 

somelhing to do? 

( ) Almost a1v7ays he waits for the other one to divide up 
the task—direct him 

( ) Quite often he waits for directions from brother or sister 

( ) Sometimes he '^takes charge*^—sometimes not (about equaliy 
often) 

( ) Quite often he directs—rarely accepts his brother’s or 
sister’s orders 

( ) Usually he ‘'takes charge” of the situation —assigns or 
divides the work 

Various circumstances reduced the number in the Selected Group 
from 191 to 185 The rating scale described above was sent to the 
parents of these 185 boys As was to be expected, parental coopera¬ 
tion was not perfect, but returns weie received from 60 per cent 
of the cases. In ordei to determine whcthei any selective factors 
were operating between the group of parents who returned the rat¬ 
ings and the group wJio did not, tlic two groups of sons involved 
weie compaied on the following bases’ age, IQ, socio-economic 
status, and teachers^ ratings On the whole, apparently no impor¬ 
tant selective bias was piescnt. 

A total of 111 boys was rated by one or both parents In attempt¬ 
ing to score and analyze the data in these ratings, tlie chief question 

®For convenience these groups of hypothetical situations will be referred 
to as “Question Groups” or Groups I, II, III, and IV, respectively 
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kept in nrimd was this arc the boys who are classed in one category 
on the basis of one of the criteria used also shown to fall in the same 
category on the basis of the other available criteria^ Hence it was 
necessary first to establish, on the basis of nil the parents’ answers, 
what constituted dominant, submissive, and average behavior in eacli 
situation presented, then to determine how boys who were rated as 
D, A, or S bv their teachois were rated by their parents 

The method employed in evaluating the responses was a weighting 
system designed to give a heavy weight, or large score, to the rarely 
given ratings, and a proportionately smaller weight to the more fre 
quently given ratings® This system of treating the data—which 
evaluated one father^s, mother’s, and son’s ratings in teims of how 
all fathers, mothers, and sons, respectively, rated—constituted an 
attempt to bring out clearly the direction and degree of extiemeness 
of the individual’s behavior with reference to the seveial social normi, 
involved This same method was used in the determination of self 
rating scores In each set of ratings the Junior and Senior High 
School groups were scored separately, however, because on certain 
questions considerable differences appeared in the distributions of re 
sponses 

4 Self-Ratings The self-rating scale, by which the boys were 
to judge their own behavior, contained the same situations and pos¬ 
sible answers as those of the parent-rating scale The questions were 
changed to read, ’What do you do when. . . ?’* instead of, “What 

does vonr son do when. , ?" Eight of these situations were re¬ 
peated in a generalized form: ^‘What do most boys do in this sit¬ 
uation?” These impersonal questions were included so the data 
would be available for comparison with certain responses in the ex¬ 
perimentation 

A few other items of information were secured These included, 
father’s occupation; number, sex, and relative position of siblings 
(older, younger) ; and “parental condition” (that is, whether either 
parent were dead, whether a step-parent were in the home, etc.) 

The teachers gave the forms to both the Junior and Senior High 
School pupils To aid in standardizing the procedure, each teacher 
was given an introductory statement to read to the class before hand¬ 
ing out the scale Absentees were given the test during the following 
week. 


"For an exposition of the method used see reference (9) 
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The relation of the self-rating scores to a number of other factors 
was investigated (See Tables 2A, 2B, 2C, and 2D), Since the 
entire self-rating scale was composed of four groups of questions, each 
dealing with a distinct type of situation'^ it was decided to talce the 


TABLE 2A 

Comparison between Younger and Older Groups of Boys in Average IQ 
AND IN Average Self-Rating Scores for the Four Groups or Questions 


Age 

group 

Number 

of 

boys 

Average 

age 

(m mos ) 

Average self- 
group group 

r ir 

■rating score 
group group . 
in IV 

Average 

IQ 



Junior High School hoys 




Younger 

59 

1+3 5 

39,5 

37 2 

40 2 

41 5 

115 4 

Older 

51 

182 9 

39 8 

42 1 

39 7 

3S6 

95 3 



Senior High School boys 




Younger 

15 

172 

39 7 

40 5 

41,2 

40 9 

122 7 

Older 

26 

223 1 

40 8 

+2 7 

41 5 

39 5 

101 5 


TABLE 2B 

Comparison between Low and High IQ Groups of Boys in Average Ace 
AND IN Average Self-Rating Scores for the Four Groups of Questions 


IQ 

group 

Number 

of 

boys 

Avciage 

IQ 

Average self-rating 
group group group 

I II III 

score 

group 

IV 

Average 

^age 

(In mos ) 



Junior High School boys 




Low 

25 

8+0 

36 9 

366 

36 3 

39 3 

179 8 

High 

47 

127 2 

40 3 

42 1 

39 7 

40 3 

152 8 



Senior High School boys 




Low 

32 

92 2 

36 6 

362 

39 9 

39 1 

206 1 

High 

31 

129 6 

412 

38 4 

399 

41 3 

188 9 



TABLE 2C 




Average Ace, IQ, and 

Self-Rating Scores of Groups of ] 

[lOYS FROM Fa Ml- 


LIES IN Upper and Lower Socio-Economic Classes 


Socio- 

Number 

Average 

Average self 

-rntmg 

score 


economic 

of 

age 

group 

group 

group 

group 

Average 

group 

boys 

(in mos ) 

I 

II 

III 

IV 

IQ 



Junior High School boys 




Upper 

50 

158 7 

40 8 

40 2 

40 5 

40 1 

1156 

Lower 

68 

164 4 

392 

38 0 

39 1 

39 7 

lOl.S 



Senior High School boys 




Upper 

46 

193 9 

40 3 

40 7 

42 1 

41 9 

115 9 

Lower 

61 

199 0 

40 9 

398 

39 7 

38.9 

105 8 


^As pointed out above, v1^, (I) relation lo parents, (II) relation to 
brothers and sisters, (HI) relation to associates, and (JV) interaction in 
general situations not falling in any of the foregoing categories 
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TABLE 2D 

Average Ace, IQ, and Seif-Rating Scores of Boys Who Are Oldest and 
Youngest Children 


Sibling 

position 

Number 

of 

boys 

Average 

age 

(in mos ) 

Aveiagc sc!f-ratjng score 
group group group group 

I II in IV 

Average 

IQ 



Junior High School boys 




Oldest 

66 

159 8 

41 ^ 

43 1 

40 1 

391 

110 5 

Youngest 

75 

158.6 

39 4- 

38 1 

39 8 

40,4 

106 9 



Senior High School boys 




Oldest 

58 

197 6 

40 6 

448 

39 7 

39 S 

110 6 

Youngest 

47 

197 4 

37.6 

37 9 

41 0 

40 3 

109 3 


average (arithmetic mean) of the scores for all questions in a group 
as the most satisfactory measure for comparative purposes. Ac¬ 
cordingly these aveiage scores (using the weights or scoies secured 
by the method referred to at the end of the preceding section) foi 
the four question groups were determined for each boy To avoid 
dealing Largely with decimals each scoie was multiplied by ten. This, 
of course, did not change the relative values of the scoics Further¬ 
more, in. order to change the negative values to positive values the 
number forty was added to each of the scores This step was neces¬ 
sary to permit the use of card-sorting and tabulating machines in 
manipulating the data. The number forty was chosen to be added 
because the lowest negative score was a minus forty This score 
thus became zero 

In each school, when the factor of age was considered, the older 
boys were found to have the more dominant self-ratings in the mtra- 
famihal relationships and the more submissive self-ratings in the 
extra-familial relationships (Table 2A). This comparison also 
showed that the younger group in each school had the higher aver¬ 
age IQ When the boys were compared on the basis of IQ, there was 
found to be a strong tendency for boys with lower IQ’s to rate them¬ 
selves as more submissive than those with the higher IQ’s (Tab)c 
2B) This was true in all four types of situation, but was most 
marked in the mtra-familial situation. A comparison of average self¬ 
rating scores on the basis of socio-econonruc status® revealed small 

®The scale used in classifying the occupations waa a recent revision by 
P Riilon and C W Croon (Harvard Umv Lab. of Ed Psych ) of the 
Univ, of Minnesota Institute of Child Welfare scale (1932 revision) of 
occupational categories The Minnesota scale is based upon the Barr Scale 
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but quite consistent differences between the upper and lower groups;, 
the former having the moie dominant scores (Tabic 2C) How¬ 
ever, low socio-economic status is apparently associated with greater 
average age and lower average IQ, both of which appear to be re¬ 
lated to more submissive self-rating scores Hence, it is possible 
that the relationship just indicated may be due to the age and IQ 
characteristics associated with socio-economic status When boys 
who were youngest children in their respective families were com¬ 
pared with tliose wlio were oldest children, the greatest difference 
in aveiagc score appealed in the second group of questions, those 
dealing with sibling interaction (Tabic 2D). The tendenev was for 
youngest and oldest brotheis to be relatively submissive and dominant, 
respectively, in the intra-familial ratings, while in the extra-famiHal 
ratings the tendency was reversed, but much less pronounced Wlicn 
the boys of the Selected Group (those selected on the basis of the 
teachers^ ratings as being outstandingly dominant, average, or sub¬ 
missive) were compared with all other boys, the differences in av¬ 
erage age, IQ, and self-rating scores were negligible A final compari¬ 
son was made between the self-rating scores of those boys whose 
parents returned ratings and those whose parents failed to do so, 
but no significant selective effect was revealed 
The findings for this section may be summarized as follows* 
a When age groups were considered, it was found that you7iffej 
boys had higher IQ*s, were more submissive on the intra-famihal 
groups of questions, and more dominant on the extra-faituhal ques¬ 
tions Olde) boys had lower IQ’s and showed more submissivencss 
on the extra-famihal questions. None of these differences was large. 

b When IQ groups were considered, the boys having 
IQ's were older, and were more submissive on all groups of ques¬ 
tions, boys having higher IQ's were younger, and were more domi¬ 
nant throughout 

c With regard to socio-economic status, boys coming from fami¬ 
lies with lower status were older, had lower IQ's and were more sub¬ 
missive Boys coming from families with ht^her status were younger, 
had higher IQ’s, and were more dominant. 

d. When sibling positions were considered (in fraternities of 

for Occupational Intelligence and the Taussig Industrial Classification (17) 
The Harvard Scale is an adaptation to the population of Massachusetts of 
the Minnesota scale, which lacks many occupations found in Massachusetts 
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two or more) youngest boys were more submissive in Groups I and 
II, more clominnnt m Groups III and IV, oldest boys showed the 
opposite tendencies. The greatest divergence ol scores was on the 
Group II questions Since ages were practically the same in both 
groups of boys this finding is distinct from Oj above 

5. Expernnetital Procedure Inasmuch as the entire study dealt 
witli interactional or social patterns of behavior, the experimenting 
necessarily centered upon the same phenomenon The piinciple 
employed was the same as that used by Henning, at Danzig, in his 
Zzoeipersonen or dyad experiments, though the techniques used here 
were much less complicated The procedure was as follows, the 
attention of two subjects was fixed upon an intciesting and natural 
type of interaction, while the attention of the observer was directed 
towaid the dynamic process of inter action rather than at the products 
of that process 

The paiiing of subjects for the tests was as follows* only those 
boys in the Selected Group who were most uniformly rated aL 
dominant, avciage, or submissive by the teachers weie chosen for 
the cxpeiimcntation These pupils were then paired in one of the 
SIX possible combinations; dominant with dominant, average with 
average, submissive with submissive, dominant with average, domb 
nant with submissive, and average with submissive. Although per^ 
feet agreement of pairs in all respects was hardly attainable, the 
variable factors of age, grade, and IQ were kept fairly constant. In 
each grade twenty-four boys were arranged m pans 

The experimentation included five separate projects or situations 
The first of these involved choosing a picture from several shown 
by the experimenter After studying the picture selected for a few 
seconds the boys were to wiitc down as many items as they could 
remember having seen The second situation involved arranging 
five small weights according to heaviness, Tlie tliiid experiment was 
the testing of strength by a dynamometer. The fourth consisted of 
one boy's drawing a simple object and the other boy’s criticizing the 
completed drawing. In the final test both boys working togethei 
produced a single set of answers to those questions included in the 
self-rating scale which began, ^‘What do most boys do when , 
Every precaution was taken, of course, to give the subjects the 
impression that the numbei of items recorded from memory, the 
correctness in arrangement of weights, physical strength, etc , weic 
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of primary interest to the experimenter The observer; however, was 
noting and recording unobtrusively the interaction between the two 
boys which would indicate dominant or submissive behavior m the 
various situations The items recorded by the observer consisted of 
certain supposedly significant elements of behavior exhibited by the 
boys before, during, and after each experiment, such as. Who first 
reached for or grabbed the object under consideration'^ Who at' 
tempted to control the situation by speaking first^ Who advised 
the other ? Who questioned the observer ? In scoring these records, 
each pair of interacting boys was regarded as a qualitatively unique 
unit, and in every case the only question considered was, ivhtch of 
the two boys was the more dominant and which was the more sub¬ 
missive No attempt was made to construct an absolute scale of 
dominance permitting the comparison of all boys* behavior in tlic 
same units of measuiemcnt If one individual of the pair was domi¬ 
nant four or five times his behavior was regarded as consistently 
dominant; that of his paitner as consistently submissive If domi¬ 
nant behavior was divided between the pair, or no marked domi¬ 
nance was exhibited by either boy, their behavior was scored as in¬ 
consistent On this basis of division into consistent and inconsistent 
behavior, thirty-three pairs scoied as consistently extreme (D or S) 
m behavior, thirty-two as inconsistent*'* However, when the two 
school groups were treated separately, the ratio of experiments reveal¬ 
ing consistent and inconsistent behavior in the Junior High School 
was 3 2; whereas in the Senior High School it was 2.3 This rc' 
versal of proportion may mean that individual inconsistency of be 
havlor increases with age; or it may mean that greater conventionality 
of behavior prevents the older boys from doing and saying just as 
they would like, or, finally, it may mean that the expenments as 
presented were not equally good tests of behavior for both age groups 
of boys 

The only finding to be presented at this point is the following’ 
a The ratio of consistent to inconsistent behavior was much 
greater in the Junior H. S. group of boys, for them it was 3:2 
(actual numbers, 42 28), while for the Senior H S boys it was 2*3 
(actual numbers, 24.36). 


The findings with rei^ard to the different types of pairs are presented in 
section 2 of Part IV, following 
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IV- Analysis and Interpretation of Data 

In this portion of the paper the vmious types of data secured will 
be combined and an analysis of these combinations will be attempted 
in order to discover the consistency or inconsistency whicl they re¬ 
veal The data from the five sepaiate measures (ratings by teachcrsi 
self, father, and mother, and expetimental data) may be thus com^ 
bined. teacher-self, teach er-expeiiment, teacher-father, teacher- 
mother, self-experiment, self-father, self-mother, experiment-father, 
cxperiment-motlier, and fathet-mother. Each of these comparison^ 
must be made separately for the Junior and Senior High Schools, 

1. Teachejs^ Riitinffs and Self-Ratmgs, The material picsented 
in Table 3, dealing with the self-iating scores of boys grouped ac- 

TABLE 3 

Average Ace, IQ, and Self-Rating, Scores of Boys Grouped According 
TO Teachers* Ratings 

Number Average Average self-ratmg score 
Groxip of of age group group group group Average 

boys boys (in tno«i) I II III IV IQ 


Junior High School 


Dominant 

26 

164 0 

41 0 

39 5 

38.6 

40 2 

107 3 

Average 

25 

1SS5 

41 5 

41.4 

40 1 

41 2 

117 S 

Submissive 

2+ 

164 8 

39.5 

39 4 

36 6 

38 0 

104 3 

All others 

160 

142 4- ^ 39.6 39 8 

Senior High School 

40,8 

40 0 

106 5 

Dominant 

21 

197 7 

37 8 

38 4 

387 

42 9 

1112 

Average 

25 

194 7 

39 7 

41 8 

39,3 

41 6 

112 3 

Submissive 

24- 

200 6 

40 9 

40,8 

41 2 

37,0 

106 9 

Al! others 

122 

198 1 

40 4 

40 7 

40 2 

40 1 

109.7 


cording to teacheis* ratings, may now be taken up The boys rated 
by teachers as "average^* (“A”) wcie younger by several months tlian 
any othei gioup The oldest group among Senioi High School boys 
was that lated by teachers In the Junior High School the same 
was the case, but to a less marked degree Again, IQ was found to 
be inversely related to age, the ‘*A” group, which was youngest, 
having the highest IQ, and the “S’* gioup, oldest, having the lowest 
IQ. 

The average self-rating scores on the first group of questions 
(dealing witli parent-child interaction) revealed some interesting 
differences between the boys lated by tcacheis as D, A, oi S The 
Senior High School boys rated themselves on this situation exactly 
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diversely to the degree of dominance attributed to them hy teachers. 
This was completely true of the Group III questions (interaction 
with associates), and with the exception of the “A” boys applied to 
the Group II questions (sibling interaction) as well However, in 
the case of the questions dealing with extra-familial situations—those 
probably most closely related to the behavior observed by the teachers 
—tile self -1 atmg scores exactly paralleled the teachers’ ratings Thus, 
among the Senior High School boys, the data would indicate that 
dominance of behavior at home and at school tend to be inverse. 

The case was quite different, however, among the Junior High 
School boys Here the **Avcragc” group, youngest in age and high¬ 
est in IQ, was highest m average self-rating score throughout the 
four groups of questions Furthermore, the submissive group, lowest 
m IQ, was lowest (sometimes by a very slight margin) m average 
self'rating scojcs throughout. 

To give a satisfactory interpretation of these conflicting results 
IS difficult if not impossible. It is conceivable that the Junior and 
Senior High School teachers were not using the same subjective norms 
for evaluating D, A, and S behavior Again, behavior which is char¬ 
acteristic of D, A, and S boys may actually be different m the Junior 
and Senior High School groups Oi there may be greater validity 
of scU-ratmg among older boys than among younger boys Finally, 
any combination or all of these possibilities may exist at the same 
time. 

The material presented in this section may be thus summarized: 
a Boys rated A by teachers were youngest and had highest 
IQ’s in both school gioups In the Junior High School these boys 
had slightly higher scores thioughout. In the Senior High School 
boys had, witli one exception, scores falling between those of 
the “D” and “S” boys 

b Boys lated D by teachers were intermediate as to age and 
IQ, those in the Junior High School had scores lower than those of 
the A group, but also higher than those of t)ic S group, througliout 
c Boys rated S by teachers were oldest and had lowest IQ’s 
Junioi High School boys of this group had the lowest self-rating 
scores throughout. Senioi High School boys of this group rated 
themselves higliest on Question Groups I, II, and III, and lowest on 
Group IV 

d In gencial, Junior High School boys occupied relatively the 
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same position throughout Senior High School boys, on the other 
hand, tended to agree with teachers* ratings only on Group IV 
questions, and to rate themselves inversely on all other groups of 
questions 

2. Teachers' Raihtffs and Experimental Data, The second com¬ 
parison—teachers’ ratings with experimental data—is presented m 
Table 4- The three vertical divisions represent the groups of boys 

TABLE 4 

Experimental Behavior Compared With Teachers’ Ratings, Arranged 
Accordimo to Type of Experimental Pair 

Teachers’ ratings Dominant Average Submissive 

Experimental 

results DAS DAS DAS 


Type of pair—bused on 
Teachers’ ratings 
Similar Fairs 
D and D 

Junior H, S, 3 

Senior H S 0 

A and A 
Junior II 8, 

Senior H. S 

S and S 
Junior H, S 

Senior H S 

Dissimilar Fairs 
D and S 

. Junior H. S. 4 

Senior H. S 1 

D and A 

Junior H S 1 

Senior H S. 6 

A and S 
Junior H S 

Senior H S, 



rated by teachers as dominant, average, and submissive The vertical 
subdivisions, headed “D’*, and “S**, represent the experimental 
determination of dominant, average, and submissive behavior. 

The upper half of the table deals with similar pairs, i e,, those in 
which individuals rated similarly by teachers comprised an experi¬ 
mental pair. The lower half shows the findings when dissimilarly 
rated individuals coiupnsed the experimental pairs For instance, the 
bottom row of figures shows that of the four average-submissive ex¬ 
perimental pairs (in the Senior High School) only one showed marked 



CONSISTEN'CY OF DOMINANCE AND SUBMISSION 419 

differentiation of behavior. One individual in this last pair, there¬ 
fore, rated average by teachers, was scored D in the experimentation, 
while his partner, rated submissive by teachers, was scored S The 
other three pans in tins row showed such similarity in dominance of 
behavior as to yield experimental scores of A for eacli of the indi¬ 
viduals involved The other rows are to be interpreted similarly. 

Returning to an examination of the upper half of the table, it 
will be seen that the Junior High School boys, when matehed as 
nearly as possible for age, IQ, and teachers* ratings, still tended to 
reveal differences of dominance and submissivencis of behavior m 
the experimentation. Under similar conditions the Senior High 
School boys showed much less of this tendency toward “exticme^ 
ness** of behavior If tlie pairings were valid, and if behavior were 
consistent, the result to have been expected from experimenting with 
similarly rated boys would have been the absence of clear-cut dif¬ 
ferences in behavioi—that is, experimental scores of A, This expecta¬ 
tion was more closely realized among the Senior High School than 
among the Junior High School boys, ovei two-thirds of the former 
showing no clear-cut diffeiences as compared with only one-third 
of the latter 

Among the dissimilarly rated pairs, the expectation would have 
been for all pairs of boys to show clear extremes of beliavior, This 
hypothesis was confirmed by less of the older boys (one-half as com 
pared with two-thirds) and more of the younger boys (seven-six¬ 
teenths as compared with one-third) than was the case among the 
pairs of similarly rated boys Nevertheless, both in similar and In 
dissimilar pairs, the expected conditions were realized more closely \ 
by the older group Apparently greater consistency, therefore, was 
found m the behavior of the older boys 

A 5 suming this conclusion to be valid, the question arises as to why 
the expectation in the case of **avciage’* behavior (according to tcach^ 
ers) was more fully lealizcd than in the case of extreme behavioi 
among the Senior High School boys, while the reverse was true of 
the Junior High School boys. An interpretation may be suggested, 
In the first place, perhaps with increasing age there is a tendency for 
individual behavioi to become more ^‘consistent” in a broad, com- 
piehcnsive way, Possibly a “pattern” becomes more clearly discernible 
in the individuars behavior In a general way it may be possible to 
predict with increasing accuracy the type of behavior which will ordi- 
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narily be exhibited by the individual. The higher agreement between 
teachers in rating Senior High School boys bears out this point of 
view. In the second place, paradoxical as it may seem, with increasing 
age there appears to be a distinct tendency for individual behavior 
to become differentiated in more narrow, specific wavs; immature, 
unsophisticated attempts to gain every desired goal by blindly follow¬ 
ing the same self-assertive methods give way to socially more accept¬ 
able, diversified forms This dual tendency may account for the 
fact that the total proportions of boys exhibiting extreme behavior 
are reversed in the two school groups. 

This conclusion—that with increasing age there is a tendency for 
boys to show greater steadiness or continuity of basic behavior trends, 
together with increasingly precise adaptation of actions to the re¬ 
quirements of social situations—appears to permit the positing both 
of social conditioning of behavior and of stable personality traits 
This interpretation, however, will be modified and amplified ir 
section 4, below. 

The following findings summarize the data derived from an analy¬ 
sis of teachers^ ratings and experimentation: 

a. Where non-extreme behavior was expected (similar ex¬ 
perimental pairs) Senior High School boys conformed in 71 per cent 
of the cases, Junior High School boys conformed in 37 per cent of 
the cases 

b Where extreme behavior was expected (dissimilar experi¬ 
mental pairs) Senior High School boys conformed in 50 per cent of 
the cases; Junior High School boys conformed in +2 per cent of the 
cases 

c, Among Junior High School boys, four subjects behaved in 
the experimentation antithetically to expectation on the basis of 
teachers* ratings (eg,, a boy rated D behaving submissively in the 
experimentation). No such reversals were found among Senior 
High School boys 

d The total proportion of behavior scored as extreme (D or 
S) m the Junior High School group was 60 per cent, among the 
Senior High School boys it was 40 per cent. In other words, the 
total amount of non-extreme behavior was relatively half again as 
large among Senior as among Junior High School boys 

3 Fatheis' and Mothers* Ratings, Pearsonian coefficients of cor¬ 
relation were derived as the most convenient means of expressing the 
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degree of relationship found between the average scores of fathers and 
mothers for the four separate groups of questions (see Table 5). 

TABLE 5 

Consistency between Fathers’ and Mothers’ Ratings of Sons for the Four 
Groups of Questions—Measured by CoErFiciENTS of Correlation 



Group 

Group 

Group 

Group 


I 

II 

III 

IV 

Junior High School 

+ 51 

+ 72 

+ 34 

+ 71 

Senior High School 

+ 5+ 

+ 46 

-h.41 

+ 58 


The lowest 7 *s were found m the third group of questions, concerning 
interaction with associates, and the highest r's appeared in the group 
of questions involv/ng general situations There was greater dis¬ 
agreement among parents of Scnioi High School boys as to their 
rating on sibling interaction questions than was true among parents 
of Junior High School boys Parents of the older boys agreed most 
closely on the questions dealing with fairly general situations 
It js of particular interest to note that the relatively close agree¬ 
ment of Junior High School boys’ parents on two groups of questions 
(II and IV) was not paralleled by equally close agreement on the 
other two groups of questions But although agreement among 
parents of the oldei boys did not run so high on any one group of 
questions, neither did it fall so low. In other words, tlie degree of 
agreement remained more nearly the same for all types of situations, 
This might be the result of diminished specific knowledge of sons’ 
behavior on the part of fathers, or mothers, or both, with a conse^ 
quent greater leliance on their knowledge of their sons' general be¬ 
havior tendencies. 

The findings for this section may now be presented* 

a Pearsonian r^s between fathers' and mothers’ ratings on both 
Junior and Senior High School boys and for each group of questions 
were positive Seven out of the eight coefficients were over three 
times the size of their respective standard deviations, 

b The highest r s appeared when ratings on the fourth group 
of questions were correlated; the lowest were found on the third 
group of questions. 

c The degree of agreement between parents ratings was lower, 
but more nearly the same throughout all four groups of questions, 
among parents of Senior High School than of Junior High School 
boys. 
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these children are not included m the scoring on this question. 
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4 Teachers' Rahtiffs and Parents' Ratings, The scores for 
fathers^ and mothers^ ratings for each of the dominant, average, and 
submissive groups of the Junior High School and Senior High School 
are presented m Table 6. For the Junior High School group, m only 
one group of questions did fathers, mothers, and teachers agree per¬ 
fectly—the fourth No such agreement was to be found in the 

other three groups of questions. Boys regarded by teachers as sub¬ 
missive, for instance, were regarded by parents as typically exhibiting 
in some situations more dominant behavior tendencies than hoys rated 
D and A by teachers. Among Senior High School boys, although 
perfect agreement did not appear, the closest approach to agreement 
was again found m the fourth group of questions. Boys rated A 
by teachers were, according to both fathers and mothers, more sub¬ 
missive than average m the intra-familial situations and more domi* 
nant than average in the extra-famihal situations When only the 
D and S groups were compared, in each of the eight possible instances 
(fathers^ and mothers^ ratings on the four groups of questions) 
parents rated the former higher than the latter, i.e., more dominant. 
On the whole, furthermore, there was much greater similarity be¬ 
tween fathers’ and mothers’ ratings of any one group than was true 
among the parents of Junior High School boys Thus a comparison 
between these data foi the two school groups also supports the in¬ 
terpretation set forth earlier* viz., that with increasing age it be¬ 
comes possible to define more accurately the general pattern of an 
individual’s behavior. But tJie tentative conclusion presented at the 
end of section 2 (above) must be modified in the light of the fore¬ 
going data What were spoken of as “stable personality traits” and 
“basic behavior trends” seem to be “stable” or “basic” only in terms 
of a single, general, or possibly an “institutional” environment. In¬ 
creasing consistency of behavior may be true within one or more 
such “institutional environments,” but knowledge of typical behavior 
m one such general environment (e,g., the school) apparently does 
not enable prediction regarding typical behavior under another gen¬ 
eral set of circumstances (e.g , the home) In fact, the types of overt 
behavior under different “institutional” conditions may be reversed 
To turn from interpretations to facts, the following findings mav 
be presented 

a. There was somewhat less variability among mothers’ than 
among fathers’ ratings. 
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h Only on Group IV questions did Junior Pligh School 
parents and teachers' ratings agree perfectly. 

c, Junior High School boys lated by teachers as S were m some 
cases rated higher by parents than were D and A groups 

d Among ratings of Senior High School boys, highest (though 
not perfect) agieement was also found on Group IV questions. 

e. There was greater similarity between average ratings of 
fathers and mothers in the Senior High School group than was the 
case among Junior High School parents 

/ When only Senior High School D and S boys were com¬ 
pared, their parents in each case latcd the latter lower (ie, as being 
more submissive) than the former, 

5. Selj’Raiings and B.>.pet imenial Data Average self-ratmg scores 
among the Junior High Scliool boys showed no clear similarity to 
the experimental ratings except in the group of questions (III) deal 
ing with playmate interaction (sec Table 7). In this case the higli- 

TABLE 7 

Average Age, IQ, and Self-Rating Scores of Boys Scored in the Experi¬ 
ments AS D, A, OR S* 

Number Average Average self-rating score 


Experimental 

score 

of 

boys 

age 

(in mos) 

group 

I 

group 

11 

group 

III 

group 

IV 

Average 

IQ 



Junior High School 




D 

21 

161 3 

41 3 

38.1 

40 2 

40 4 

1121 

A 

28 

164 3 

39 7 

41 6 

39 3 

38 g 

109 7 

S 

21 

161 3 

41 1 

40.8 

35.4 

39 2 

108 7 



Senior High School 




D 

11 

191 S 

38.1 

35 7 

33 5 

42 5 

114 0 

A 

35 

199 2 

43 8 

42 9 

40 7 

40 2 

1102 

S 

12 

190 S 

33 2 

36 9 

39.3 

39 6 

111.4 

•Senior High School group lacks self-rating data 

on two boys. 



est, middle, and lowest self-iatmg scores (size of score indicating 
degree of dominance) weie made by the boys found in the experi¬ 
mentation to be D, A, and S, respectively. Among the Senior High 
School boys the same relationship held only for the fourth gioup of 
questions, all others showing considerable variability, and no definite 
trends From these data it appears that self-evaluations of behavior 
on questions dealing with intra-familial behavior show no positive 
relationship to measures based on extia-familial behavior such as 
that exhibited under experimental conditions. 
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When scores were averfiged separately for the two groups ol 
Junior High School bovs—those in the *'similar-pair'' expenmenti, 
and those in the ^'dissimilar-pairs'’—two clear-cut trends were appar¬ 
ent First, the tendency noted above in the Group III questions (for 
self-rating scoies to parallel experimentally determined behavior type) 
became more marked for boys m the dissimilar pairs. On the other 
hand, for boys in similar pairs, the average scores for the Group II 
questions (sibling interaction) were in inverse order to the experi¬ 
mental scorings Thus again we have the appearance of an inverse 
relationship between measures dealing with intra- and extra-familial 
situations. It will be noted that these data give further support to 
the interpretation submitted in the preceding section 

The findings arc as follows 

(t. Boys exhibiting the least extrenae behavior were somewhat 
older than those whose behavior was extreme (ue,, D or S); this 
was true both of the Junior and the Senior High School groups. 

Z> Boys scored as dominant in the experimentation had slightly 
higher IQ’s on the average than those receiving average or submis¬ 
sive scores 

c. Aveiage self-rating scores paralleled experimental ratings 
only on Group IV questions—those dealing with general extra- 
familial behavior, this was true of the boys in both school groups. 

6 a7td Parental Ratin/^s. The Peaisoman coeffi¬ 

cients measuring relationships bet^vecn ratings by boys and those by 
their parents are presented m Tables 8 and 9. In general the corre¬ 
lations between the scores on the self-ratings and the scores on paren¬ 
tal ratings were found to be very low, the highest correlation being 

TABLE 8 

Consistency detween Averacc Selt-Rating Scores and Parents’ Rating 
Scores tor the Four Groups op Questions—Measured dy Coefficients of 

Correlation 


Self-rating <jcore3 
correlated with 

Group I 

Group II 

Group III 

Group IV 

Fathers' ratings 
Mothers’ ratings 

Junior 
+ 04 

High 

School 

H" 16 

+ U 

+ 28 

+ 31 


— 11 

—.08 

-f 33 

Fathers’ ratings 
Mothers' ratings 

Senior 
+ 02 

High 

School 
— 07 

— 16 

4* 36 

+ 23 


+ 02 

+ 04 

+ S2 
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TABLE 9 

Consistency of Self- and Parent-Rating Scores between Successively 
Paired Groups of Questions as Measured by CoErriciENTa of Correlation 



(1) 

Groups 

I and 11 

(2) 

Groups 

11 and III 

(3) 

Groups 
in and IV 

Groups 

I and IV 

Junior High School 

Self-ratinga 

H- 33 + 12 

+ .07 

“07 

Senior High School 

+ 37 

+ 18 

+ 09 

— 07 

Junior High School 

Fathers' 
+ 31 

rntings 
+ 26 

+ 42 

+ 23 

Senior High School 

+ 31 

+ 02 

+ 09 

+ 08 

Junior High School 

Mothers’ 
+ 51 

ratings 
+ 23 

+ 46 

+.19 

Senior High School 

H- 17 

+ 07 

+ 21 

+ 17 


in the case of the Group IV questions (Table 8). In the case of 
the questions concerning parent-child interaction (Group I), mothers^ 
and sons' ratings agreed more closely than did fathers' and sons’ rat¬ 
ings. When coefficients of correlation were derived between boys’, 
fathers’, and mothers* average scores on successively paired groups 
of questions (I and II, II and III, III and IV—intrafamilial, non¬ 
adult, and extra-familial interaction, respectively) the r*s in the 
sclf-ratings were too low to enable one to make accurate predictions 
(see Table 9). There was a decline in the size of the coefficient 
through the successive sections of the self-rating scale, which was not 
duplicated in any of the sets of parents* ratings. This may be in¬ 
terpreted as meaning eithei that there is less consistency in the boys* 
extra-familial behavior than in their domestic relationships, or that 
parents arc better judges of typical behavior than are sons 

The r s between the mothers* and fathers* ratings showed greater 
homogeneity of behavior type in boys* familial relationships (column 
1), and also in their non-familial relationships (column 3), than 
when these two spheres of behavioi were combined (columns 2 and 

4). 

In practically every instance the r was higher for Junior than for 
Senior High School boys. The greater inconsistency of behavior thus 
revealed in the latter gioup is to be expected on the basis of the 
inverse relationships previously indicated between various parts of 
the self-rating data for this group 

The findings for this section are now presented. 
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ci> HigUest coefficients m all cases were found for Group IV 
questions, 

b All othei correlations, except between mothers’ and self- 
ratings for Group I, were very slight or negative —practically insig¬ 
nificant 

c. Agreement between self-iatings on successive pairs of ques¬ 
tion groups was slightly greater among the Senior than among the 
Junior High School boys 

d. Agreement was closest between self-ratings on Groups I 
and II (intia-familial relationships). 

e. Similaiity between patents’ ratings on successive pairs of 
question groups was greater in each case when intra-famihal and 
extra-familial questions were considered than when tliese two spheres 
of behavior were combined, 

/ Similarity between paients’ ratings on successive pairs of 
question groups was less for Senior than foi Junior High School boys 
in five out of six comparisons. 

7. Expermejiial Results and Parents^ Ratings. The ratings of 
parents of the Junior High School boys showed slight agreement witli 
the experimental data (see Table 10). Fathers’ ratings showed prac¬ 
tically no relationship to the experimental results, but the mothers’ 
ratings gave highest scores to boys who were scored “D” in the ex¬ 
perimentation The mothers’ ratings on Question Groups II and IV 
were compaiable to the experimental results 

The latmgs of parents of Senior High School boys when compared 
with experimental results showed similar variation. Fathers rated 
sons inversely to their experimental scores in Groups I and IV. 
Mothers, on the contrary, rated their sons parallel to the experimen¬ 
tal findings on all groups of questions but the last. But they rated 
the more dominant boys consistently higher than they did either of 
the other two groups 

Probably the most significant observation to be made on the basis of 
tins comparison is that the experimental scores were most closely 
paralleled by mothers’ ratings of boys found to be dominant in the 
experimental situation. 

The final group of findings is as follows* 

a Mothers’ ratings agreed most closely with experimental 
scoring m the cases of boys behaving dominantly. 
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h Mothers^ ratings also agreed with experimental scores m 
relative size of scores given D, A, and S boys on Groups II and IV 
for the Junior High School, and on Groups I, II, and III for the 
Senior High School. 

c Fathcis' scores revealed practically no reliable relationship 
to the experimental scores. 

V Conclusions 

Three generalizations or interpretations bearing on the problem 
of consistency of dominant and submissive behavior may now be put 
forward. 

First, apparently there is a tendency for boys as their age increases 
to show an incieasing differentiation of behavior as to dominant and 
submissive characteristics That is, the behavior of the older boys 
seems to show a more intricate pattern, when details are considered, 
than does that of the younger boys, Minute samples of behavior 
(for instance, a rating by an individual teacher) reveal greater hetero¬ 
geneity among the older than the younger boys Apparently the spe¬ 
cific elements in situations tend increasingly to modify older boys' 
behavior. This modification is away from extreme forms of domina¬ 
tion and submission, and toward more conventional modes of behavior 
This interpretation is supported by the above findings numbered 
III Ifl, U, Ic, 5^; IV 2^7, 2i, 2d and 5<7, 

Second, there appears to be a tendency for the type of behavior (D 
or S) wiiht7i a {general enviionmeni to become more clearly definable, 
consistent, and piedictable with increasing age The preceding para¬ 
graph dealt with the details, the narrower aspects of behavior Here 
we are dealing with its broader and less precisely measurable aspect*? 
It seems that among the older boys there is a greater stability of basic 
behavior pattein within a general environment However, this is not 
discernible from an examination confined to small, segmental samples 
of behavior It is to be noted that “general environment" docs not 
refer to the entire range of behavior This interpretation, which is 
not irreconcilable with that of the preceding paragrapJi, is supported 
by the findings numbered: III le, 1/, IV Idy 2c, 4e, 4/, and 6c 
Finding IV 6/ is contradictory to this interpretation. 

Third, as the age of the subjects increases, dominant-submissive 
behavior tendencies within one geneial environment may be ascer¬ 
tained with increasing reliability, but at the same time it becomes 
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less possible, on this basis, to predict such tendencies In another gen- 
eral environment For example, as boys become older it seems more 
possible for school teachers to predict reliably their behavior type 
(D or S) in the general school environment, but less possible to 
predict, on this basis, the type of behavior characteristic of mtra- 
farnilial relationships. Thus tlie findings of this study seem to indi¬ 
cate tliat different characteristic modes of behavior appeal in extra- 
and intra-famihal relationships. Although the evidence is not un¬ 
equivocal, these differences may perhaps justify the conception of 
school (one of the broad extra-familial environments) and home as 
Wo distinct, “institutional,” environments. The various findings 
which lend support to such an interpretation are these • III 4^7, , IV 

4^, 4rf, 5cy and 6e. Two findings, on the other hand (IV 4/ and 
7a) ^ tend to suggest that typical behavior is not markedly different 
in various environments. 
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UNE ETUDE DE LA CONSTANCE DU COMPORTEMENT DOMI¬ 
NANT ET SOUMfS CHEZ LES GARMONS ADOLESCENTS 

(R6sum6) 

Dans cetce 6tude il a^agit de la Constance du coraportement dominant et 
aoumis chez 70 el6ves de la Junior High School et 50 Slaves de la Senior 
High School On a obtenu I’dge chronologique, les donndes du Q.I, et 
les quatre types auivanta de renseignements aur le comportement dominant 
et aoumis des sujeta (1) les evaluations des mattres d’6cole, (2) lea Evalu¬ 
ations des parents, (3) lea Evaluations par les gor^ona eux-memes, (4) 
des donneea exp6rimentales. Pour donnor un controle interne sur P6tude 
on a trait6 s6par6ment partout les donnies des deux groupes Pendant 
le progr^s de l^^tude, cependant, il s’est montre des differences signjfiantes 
entre lea r^suUats pour le groupe des plus jeunes ot le group des plus 
ag6s, de 162 et de 198 mois, respectivement. Ces differences ont et6 si 
grandea qu’on n’a pu faire des generalisations sur les su;e(s comme seui 
groupe chronologique En effet, on a pense que lea rdsultats monlrent 
des changements gen6tiques dans la Constance du comportement. (1) 
Apparemment lea gar^ona ont tendu, avec Pavancemeut de I’Sgc, k montrer 
une differentiation accroisaante du comportement i I'egard des traits domi¬ 
nants et soumia (2) Il paralt que le type du comportement dans un niilteu 
gknkral (tel que "la maison" ou *M’ccole”) a tendu h devenir plus constant 
et plus facile i predire avec I'avancement de I'flgc. (3) En memc temps, 
cependant, il eat devenu moins possible sur la base de la connaissance des 
tendances au comportement dommant-soumis dans un milieu gineral de 
pr6dire de telles tendances dans un autre milieu g4n6ral 
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EINE UNTERSUCIIUNG DER BESTANDIGKEIT VON HERR. 

SGHENDEM UND UNTERWORFIGEM VERHALTEN BEI 
JUGENDLICIIEN KNABEN 

(Referat) 

Dieses Studium handelt von der Bcstandigkeit des herrschenden und 
untcrwLifigen Verhaltens bei 70 Knaben einer hohcren Schule im vorletzten 
Jahr und 50 im letzten Jahr Chronologigdics Alter, IQ, und die folgcn- 
den Auskunfte uber das herrschcndc und unterwurfige VcrhaUen der Knaben 
wurdea crbalten (1) Beurteilungen der Lehrer, (2) Beurteilungen der 
Eltcrn, (3) Selbstbeurteilungen, (+) cxpenmentelle Angaben Um erne 
expcrimentelle Nachprufung der Untersuchung zu ermoglichen, wurden 
die Angaben fur die beiden Giuppen durchweg getrennt behandelt. Im 
Laufc der Untersuchung erschienen aber bedeutsame Unterschiede zwischen 
den Bcfunden fur die jungeren und alteren Gruppen, die im Durchschnitta- 
aher von 162 und 198 Monaten waren Diese Versclncdcnlieiten waren 
so gross, dass sie cine Vcrailgemcinerung uber die Vpn als Gruppe mit 
ehtem Durchschnittsalter verhinderten In der Tat schien es nachgewiesen 
zu sein, daas die Befunde genetische Anderungen der Beatandigkeit des 
Verhaltens ofFenbarten, (1) Scheinbar bestand die Ncigung bei Knaben 
miC zunehmenden Alter cine zunehmende Differenzierthcit des Verhaltens 
in bezug auf die herrschenden und untcrwiirfigcn Eigenschaften zu zeigen 
(2) Auch achien die Ncigung beim Verhaltiingstypus mnerhalb einer ge- 
meinsamen Umgebung (wie ”zii Hausc” oder ^‘Schule”) bcstandigcr und 
voraussagbarcr mit zunehmendem Alter zu werden (3) Gleichzetig 
wurdc es aber weniger moglich, auf Grund der Kenntnisse der herrschend- 
unterwurfigen Verhaltungsncigungen in einer gemeinsamen Umgebung 
solche Netgungen in einer anderen gemeinsamen Umgebung vorauszusagen 


Schuler 
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Moscow^ USSR 


A N. Miremva 


I Introduction 

The present investigation has sought to analyse the influence of 
psychomotor training upon the general development of the child of 
preschool age, An equally important question has also been 
studied) VIZ) the degree to which psychomotor functions of different 
complexities are conditioned genotypically and paratypically, 

The literature concerning the interrelations between genotypical 
and paiatypical factors in the general development of the child ts 
quite rich, data on the relative importance of hereditary nnd environ¬ 
mental factors in psychomotor development are, however, very 
scanty 

Gesell and Thompson (1), on the basis of their data (an investiga¬ 
tion of one pair of identical twins), arrive at the conclusion that mo¬ 
tor education is of almost no importance in the general development of 
the child, since internal processes of growth play a greater role than 
external influences According to GescU, then, if any success is at¬ 
tained by means of training, natural growth tends to leplace oi to 
substitute the results of training The work of Gilbert, Leningrad, 
on infants has shown that special gymnastics administered to in¬ 
fants considerably advanced their physical and motor development 
Hetzer and Wolf (2) maintain that children raised under un- 
satisfactoiy conditions are backwaid with regard to psychomotor 
development as compared with those raised under satisfactory con¬ 
ditions, and that through improvement of conditions backward chil¬ 
dren may be brought up to normal 

♦Accepted for putihcfitfon by A R Luna of Editorial Board and 
received in the Editorinl Office May 9, 1934 
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II, Materials amd Methods 

Twins have served as subjects in this investigation because the 
twin method gives the best opportunity to determine the influence 
of external factors upon the child, through comparisons of trained 
(experimental) with untrained (control) identical twins (OET’s):' 
In order to obtain information on the degree of genotypical or 
par atypical conditioning of psychomotor functions, the method of 
comparison of OET’s with TETs (fraternal) was applied Especial 
attention was devoted in tills study to systematic observations of the 
twins, to inquiries among parents and teachers, and to diary records 
The method of tests was applied only for general information, m 
determining mental and motor development at the beginning and 
the end of training. In determining mental development tlie gen¬ 
erally adopted Stanford-Binet was applied. In Table 1 are pre- 


TABLE 1 

Thb Mental Dkvelopmbnt in Oh p's and Tet’s (IQ According to Binbt 

AND ThRMAN) 


Pairs 

OET's 

IQ IQ 

D 


Pairs 

TET’s 

IQ IQ 

D 


M 

113 

102 

11 

Mean for 

P 

100 

95 

5 

Mean for 

L 

97 

97 

0 

4 pairs 

A 

112 

100 

12 

6 pairs 

G 

98 

94 

4 

D = 45 

K 

95 

80 

15 

D = 111 

V 

98 

101 

3 


M 

123 

102 

21 







T 

98 

89 

9 







B 

90 

85 

S 



sented data on the intellectual development of OET*s and TET^s 
It may be seen fiom this table that intrageminal resemblance is 
nearly two and one-half times greater in OETs than m TETs. 

In order to determine motor endowrnent we have used the method 
of Dr. Oserezky In determining by this method the coefficient of 
motor endowment it is neccssaiy to begin the tests a year below the 
chronological age of the subject. Because this method offers no tests 
for ages under four years, we could not determine precisely the 
coefficient of motor endowment of our four-year-old twins The 
data obtained by this method could sci ve therefoie only as pre- 

^OET and TET designate identical (one-egg) and fraternal (two-egg) 
twins, respectively. 
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liminary material, viz , for selecting inferior partners for training, 
and as auxiliary data for final judgment of the results 

The Medico-Biological Institute has organized a group of twins 
at Its Kindergarten* We were able to conduct our experiments 
and observations in this Kindergarten under more uniform and 
natural conditions than those which were present in Gescll’s studies. 
In our work the Kindergarten served as an observation clinic. It 
was of great help in making a careful study of individual peculiarities 
of the children We had the oppoitunity of studying children 
under experimental conditions and in the course of their ordinary 
group life, and could observe the results obtained from training not 
only with rcgxird to exercises proposed during the experiment, but 
also from then ordinary free activity 

For our studies four pairs of OET^s and six pairs of TET^s (all 
of them were hke-sex) from four to four and a Jialf years of age 
were used The majority of them were children of workers. The 
diagnosis of identity of the twins was established by the Department 
of Genetics of the Institute on the basis of the similarity method 
(Siemens). The similarity of all the physical characters of the 
OET's was outstandingly great In behavior and mental traits, 
however, no such great resemblance could be found 

Apart from the above tests, we have also studied the following 
points* (1) games and interests, (2) attitude towards environment, 
(3) attitude towards the group, (4) regimen and food, (5) atti¬ 
tude of the children toward one another, (6) mood, (7) tempera¬ 
ment, and (8) speech. 

On t]ie whole, a greater similarity in all these elements could be 
noted in OET’s than in TET’s, though considerable differences 
were occasionally observed in OET^s If these differences in OET’s 
are expressed by the words “more*’ or “less” (for instance, in the 
pair L. Mama is more compliant than Nunia, Mania is less tender 
than Nunia), then in the case of TET's, we often find mutually 
exclusive traits (for instance, the pair K,—Katia is resolute, active; 
Zina—irresolute, passive, Katia is gav, motile, Zina—^morose, im¬ 
mobile), In short, we often meet m TET’s the situation that one 
partner is the opposite of the other, this was never the case in OET’s. 

Prior to beginning the training (which was intended only for 
OET's) observations on the behavior of each separate OET pair 
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were conducted over periods of 8 to 10 days. Analogous observa¬ 
tions on bcliavior were repeated towards the end of the training, 
The aim of these observations was to determine, through data secured 
at the beginning and at the end of the training, whether any changes 
of behavior of the twins took place under the influence of special 
training of the psychomotor functions. 

After having carefully made these observations under every-day 
conditions and after giving the tests, we proceeded directly to testing 
OET*s and TET‘s By means of comparisons of the data secured, 
we intended to find out to what extent the psychomotor functions are 
conditioned genotypically and to what extent paratypically Both 
groups of twins were given the same exercises—jumping in the air, 
and hitting a mark by throwing or rolling a ball The technique of 
the tests and the experiment was as follows For jumps an adjustable 
cord was used The height of the jumps was measured in centi¬ 
meters, For hitting the mark two boards were prepared, one for 
throwing, another for rolling. On the first board circles of different 
diameters were traced The size of the mark could be adjusted by 
means of a slide at 10, 15, or 20 centimeters The lesults of each 
throw (hitting or missing) were estimated in points, according 
to the neatness of the hits. The other board was divided into centi¬ 
meters to allow registration of deviations of the ball in rolling The 
distance from the point of throwing to the maik was one meter, and 
the distance from the point of rolling to the mark was two meters. 

III. The Problem of Genotypical and Paratypical 
Conditioning 

In approaching the problem of genotypical and paratypical con¬ 
ditioning of psychomotor functions of the child, we were at once 
confronted with the following important question—are psychomotor 
functions of lesser complexity and psychomotor functions of greater 
complexity conditioned to the same degree, genotypically and para¬ 
typically ? 

In psychomotor processes there may be involved, indeed, forms of 
activities which are far from being similar as regards their com¬ 
plexity, and which are characterized by diffeient psychological struc¬ 
tures Those that develop automatically and do not involve any com¬ 
plex intellectual regulation may be called elementary; jumping in 
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the air, and simple lifting of weights may be classified here Other 
actions, involving complex processes of arbitrary coordination of 
movements which follow a definite intellectual scheme, should be 
classified as a separate group of complex (or higher) psychomotor 
processes In this category fall such actions as the accomplishment 
of complex coordinations according to a definite scheme, or complex 
constructive motor activities. 

The question naturally arises, are the two motor processes which 
differ in their psychological construction conditioned genotypically 
para typically to the same degree, or do the}* differ in this 
respect, and if so, to what extent? 

To answer this question we mmt analyse in succession the three 
senes of experiments performed. The first of them dealt with the 
most elementary actions, the second with more complex coordinations 
though taking place in the direct optical field, and the third with 
a very complex process—coordination of movements according to an 
internal scheme Our investigation sought to determine to what 
extent these processes are conditioned genotypically and para typi¬ 
cally, 


Experiments with Jumping in the Air 

Let us consider the results of our first method, which was tliat 
of asking the child to jump in the air The task consists of a simple 
coordination of movements, intended to produce a push upward 
and onward The internal and external structure of the motor 
action IS very simple If we consult Table 2, we note that the 

TABLE 2 


In FRAGEMINAL DlFFERENCEa IN THE HEIGHT OF JUMPING (CPNTIMBTERS) 


Pairs 

OET’s 

Twin Twin d for 

A B each 

d mean 

Patra 

TETs 

Twin Twin d for 

A B €3ch 

dmean 


0 

5 

5 


P 

0 

10 

10 


L 

0 

0 

0 


A 

10 

10 

0 


G 

10 

12 

2 

175 

K 

0 

10 

10 

7 6 

P 

10 

10 

0 


M 

0 

10 

10 







T 

2 

10 

8 







B 

— 

— 

— 



differences between the OET^s pairs are on the average almost four 
and a half times less than m the case of TET's, which indicates 
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that the genotype plays an important part in the variation of this 
function 

It should be noted that OET*s exhibit great similarity m the 
way they jump and in general behavior, while TET*s show striking 
differences. 

Let us proceed next to the data of the second method, i.e, to 
experiments witli throwing the hall, a more complex operation than 
that considered above It does not involve, however, any complex 
intellectual-motor organization, since the decisive role is played here 
by simple judgment of the eye and motor coordination of arm and 
eye, 

The whole process of hitting the mark, indeed, develops here in 
the direct optical field. The coordination of movements in this case 
IS not a complex act of realization of movements according to a cer¬ 
tain internal scheme, but is simply a realization of an elementary 
sensory-motor structure, 

What IS the extent of genotypic conditioning of this activity? 
Table 3 answers this question. It may be seen that the four 


TABLE 3 

INTRAGEMIMAL DlFfCRENCES IN HlTTINC THE MARK DY THROWING THE BALI, 
The Precision is Expressed in Points 


Pairs 

Twin 

Twin 

d for 

Pairs Twin Twin 

d for 


OETs 

A 

B 

each d mean 

TETs 

A 

B 

each 

d mean 

M 

1 8 

20 

02 

P 

1 8 

3 3 

1 5 


L 

1,0 

1 5 

05 

A 

1 8 

28 

1 0 


G 

3 3 

3 5 

0 2 0 25 

K 

21 

40 

1 9 

147 

P 

1.2 

1 3 

0 1 

M 

0 3 

1 8 

1 5 






T 

20 

30 

1 0 






B 

1 6 

35 

1 9 



OET^s pairs exhibit again a greater mtragemmal similarity than 
the six TET pairs. While the former never exhibit a difference in 
precision of movements exceeding 0 5 points, the lowest value for 
TET’s IS 1,0 points. The experiments thus reveal that the m- 
trageminal resemblance of this function in OETs exceeds alrpost 
SIX times that in TET's, since these values are obtained from equiva¬ 
lent material, they may be considered fairly dependable, and a con¬ 
siderable connection of elementary motor coordination with the 
genotype appears to be indicated. 
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In addition to the above experiments we conducted a further and 
different one—that of hitting the mark by means of ro^/in <7 the ball 
The operation here is not the simple simultaneous coordination of 
movements in an optical field with which we dealt in the preceding 
experunent From the beginning the child is here compelled to 
make a successive coordination of movements. The child fixates the 
goal first, then watches the hand which holds the ball. After pre¬ 
liminary trials the child proceeds to a still more complicated co¬ 
ordination which occurs no longer in the optical but in the purely 
motor field; fixating the mark the child must act without looking at 
his hand, the movements of which arc coordinated m a purely motor 
way The optical coordination is replaced here by a more com* 
plicated coordination process, according to a certain internal scheme 
which must be created bv the child in the course of the picceding 
“trials’*; instead of a motor extension of sensory structure (which 
was the case in the second experiment), this act involves as its prin¬ 
cipal feature the intellectual establishment of a new motor coordina¬ 
tion 

Table 4 shows the results of the experiments and confirms the 


TABLE 4 

The Intraoeminal Differences in HirriNo tjie Mark By Kouinc the 
Ball, Deviations are Expressed in centimeters 


Pairs Twin 
OET’s A 

Twin 

B 

d for 
each 

d mean 

Pairs 

TET’ 

Twin 

s A 

Twin 

B 

d for 
each 

d mean 

M 

45 

14 

31 


P 

21 

SO 

29 


L 

30 

20 

10 


A 

22 

35 

13 


G 

35 

21 

14 

15 0 

K 

26 

50 

24 

23.8 

P 

35 

40 

5 


M 

22 

30 

8 







T 

S 

50 

45 







B 

— 

— 

— 



statements made above We see that the results of hitting the mark 
are quite variable in both OET*s and TET's. Deviations expressing 
the degree of precision of hitting, such as a minimum of from five 
to eight centimeters and a maximum of from 30 to 40 centimeters, 
occur within both groups. In spite of the mean values which at first 
sight may appear impressive, the results are not clear, the figures 
obtained for the OET*s do not indicate the same degree of similarity 
in this activity as was observed for the more elementary functions. 
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Thus two related operations prove to be essentially different m 
kind, and a clear intragcminal relation between OET*s may be ob¬ 
served only m the operation which is of a rather simple structure (a 
direct coordination of movements in an optical field) while a more 
complicated operation (movement cooidination outside of the direct 
optical field) shows a far higher fluctuation in OET*s. 

IV Training 

After securing data from prcliminaiy tests, we attempted to set 
up expcTimental conditions which would show to what degree psycho¬ 
motor functions may be developed by training To put it in another 
way, what is the influence which special external agencies exert upon 
the development of psychomotor functions and, in particular, to what 
degree may tiaming be reflected in motor functions of elementary 
and complex psychological structure? 

For this purpose we used the method of reciprocal control of 
OET’s. Every pair of OET^s was scpaiated on the basis of test 
data, pedagogical observations, and general characteristics. The less 
advanced and less active partncis were subjected to a special train¬ 
ing of psychoniotoi functions for a period of four months and a 
half Those of comparatively higher mental development were kept 
as controls Infenoi partners were selected for training, tn order 
to make clearei the results of the ticatment applied. 

The childen were given the same exercises every morning for 30 
to 40 minutes These exercises were the same as those applied in 
control tests, uc , jumping ovci the coid, and hitting the mark by 
throwing or rolling the ball Drawing, cutting out, modeling, ham¬ 
mering m nails, sawing, and walking along a board (exercise of 
the sense of equilibrium) were also offered as exercises The latter 
were applied alternatively and not every day. This method of 
training kept the children interested without making them tired 
The variety of exercises employed the motoi equipment to a fuller 
extent and stimulated its development in various directions, which is 
important because the motor functions as a whole repiescnt complex 
and vaiicd structures. The above exercises involved the following 
basic components* piccision and velocity, ihythm, equilibiiuni, pro¬ 
portionality, and coordination of movements Apart fiom the train¬ 
ing of the motoi functions enumerated above,' great attention was 
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devoted to several habits, such as manufacturing; appliances and 
arranging them, The recoidmg of behavior was done on the spot 
The exercises followed one another m a definite sequence The first 
exercise consisted of jumping in the air, the second in hitting the 
mark hy throwing the ball, and the third in rolling the ball. 

After four months and a half both the control and trained twins 
were subjected to control examinations again Wc were able to con^ 
elude with certainty that gieat changes in development of the psycho¬ 
motor functions had taken place as a result of our training. It 
appeared, moreover, that the quantitative indices of the trained 
partncis significantly exceeded those of the controls Tlie former 
not only equalled but surpassed their formerly superior partners 

Turning now to the control data, let us see to,what degree the 
training influenced the elementary and the more complex functions 
respectively 

limping Table 5 presents the data on jumping obtained before 
and after the beginning of the tiaming. The figures show great 
progress in the two groups. The total percentage of the increment of 
the height of jumping in the trained group is 525 per cent, while 
m controls it amounts to 277 per cent. (The total lieight of jump¬ 
ing m the two groups before training w^as taken as 100 per cent ) 
The average increment of lieight of jumping in trained was equal 
to 16.2 cm, while in controls it amounted to 12 cm, i e, the incre¬ 
ment of the height was 1 3 times greater in trained than in controls. 
After training, the trained partners jumped 4 2 times better than 
they did before training The contiol partners (untrained) also 
showed striking pi ogress, jumping 2 7 tunes better than before. 
However, the question whether or not the increment of the jumps 
in controls was the lesult of biological growth only remains to some 
extent unsolved We are inclined to believe that this increment was 
due not only to natuial development of psycliomotor functions hut 
also to occasional unorganized training winch took place during 
their games, or to some imitation of their partners The growth 
of the jumps of trained is, nevertheless, so great as compared with 
that of the untrained twins that one must assume that m the latter 
group the growth of jumping depends on training only relatively 
What is the role of training in the development of this function 
in each trained partner taken separately, and what is the influence 
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"^Neither twin could jump at all 
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of training upon the intrugeminal resemblance of the two partners? 

In the first two pairs of twins, the partners subjected to training 
did not know how to jump at all but after the training period they 
reached the height of 20 cms. In the third pair the height of jumps 
of the trained partner increased three and a half tunes, Rod for the 
fourth pair 3 times. It is to be emphasized that the relations are 
reversed after training, i.e , in case the difference between the twins 
before training was negative (with a minus for the partner to be 
trained), it became positive after training (a plus for the trained) 
The average intragemirial difference before training was —1,75 ems, 
while after the training it amounted to +7,5 ems, Hence the actual 
difference as compared with the original one is equal to 9 25 cins. 

Training thus decreased intragemmal resemblance by a factor of 
five. 

Our conclusion from the above data is that the development of 
such an elementary motor function as jumping, which is characterized 
by a simple external and internal structure, proceeds very rapidly, 
relatively independently of training. Training markedly accelerates, 
nevertheless, the rate of this development. 

Let us next consider a psychomotor exercise which is more com¬ 
plicated as to Its external structure, and is yet elementary as to its 
internal psychological structure This function is that of hitting the 
mark by thiowing the ball, which, as has been noted below, involves 
only the optical field. 

As expected, the increase of precision in hitting the mark demands 
a more delicate movement, and proceeds with more intensity, than 
the development of jumping. The total percentage of the increase 
of precision of throws for the trained is 185 per cent, while in con¬ 
trols only a small increase of precision, equal to J19 per cent, may 
be observed. (The total number of points in the two groups before 
the beginning of training is taken as 100 per cent ) 

Table 6 shows that the Inci ease in precision in the trained amounts 
to 1 5 points, while in controls it is only 0.4, i.e, the increase of 
precision in hitting the mark in trained is 3 7 times greater than in 
controls, This shows that training and education of a more delicate 
movement (m tlie present case, of the accuracy of hitting the mark) 
may be more effective than m cases of a more primitive function. 

The role which training plays in the development of this function 
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IS a disproportionate one. In the first and fourth cases the preci¬ 
sion IS increased twice, in the second case four times, and in the tiiird 
case 1 2 times. The mtrageminal relations are reversed in this case, 
i.e., if the difference before training was of negative sign, it becomes 
positive after training In this case also the trained twin surpasses 
the control The intragemmal similarity before training was equal 
to —0.25^ and after training to +0 90 Hence the actual difference 
is equal to 1 15, That is, intragemmal resemblance is reduced by 
a factor of five. 

These facts lead us to the following conclusions* 

I The spontaneous development of a more complex psychomotor 
function, which has not been subjected to training, proceeds more 
slowly than it does for the more elementary functions 

2. The training or education of this habit as a consequence of 
exercises produces a considerable effect, which may be seen from the 
increase of the number of points of the trained over untrained twins, 
Now let us pass to the analysis of our last exercise, to hitting the 
maik by means of rolling the ball We have to deal in this case 
with a motor structure which is superficially similar to the preceding 
one, but is complex in its psychological nature and takes place be¬ 
yond the limits of the optical field Complicated motor coordinations 
of this kind may be genotypically and para typically conditioned m 
differing degrees. Training may thus produce results which will 
differ from those obtained by training elementary coordinations 
Table 7 contains the data concerning training The great influ¬ 
ence of training upon the development of complex psvehomotor co¬ 
ordination should be noted first, it is indicated m that precision of 
hitting tlic mark among the trained twins is more than four times 
as great as before training, while the precision of the controls is 
almost unchanged The improvement of the trained gioup is out¬ 
standingly high It may be inferred from the fact that during 
four and a half months the deviations in the trained twins decreased 
by 27 2 centimeters, while m controls it decreased by only 1.7 centi¬ 
meters If we take the total deviation before training in the two 
partners for 100%, the percentage of deviation after training will 
be equal in the trained to 24 8%, and in controls to 92.6%, i c, a 
striking decrease is observed in the first case, while it is quite insignifi¬ 
cant in the second. 



TABLE 7 

tc THE Make: b? Eoluhc the Ball 


446 


A- N. MIRENVA 


jumay 


S « (Sujuini; jaijB 
£l) *4- (au|«TBj; ajojsq 5 2^—) 


sJted aq) 
IP JOj 


«n 

+ 


JiTJtl 

qsDS ioji 


QO OQ 

r-« 

+ + + 4^ 


UO];BrAap aq4 
JO* uononpa^ 



« 


IP 

JOJ^UOO 


^ uoHBtAap am 
JO uoiijnpan 


e 

s? 

oo o 

»-< rH (V| 

i 


^9'Z6 

uoUBiAap 

JO a^oiudaiaj 


IP JOj 
UOl^CtAaQ 

«UIM 9 

^ejuaiuijsdxg 


SJTB^J 

tijied aq) 

lie Joj a 

JlBd 

JOJ tq 

IP 

uoijEiAap 

uuajAj 

BUIM.) 

lOJjUOQ 

IP 

U014BIA9P 

uea]^ 


auiAV; 

leiuaiuuadxg 


841 


e ^ s g 

O Ck 

I-' ^ 

S O iHi 


«a ^ Vo 

to rH tM 

111 + 


8 8 I § 

T+' "i 4 Q 

»H oq 1+ 

i 

■'O 

V) 

18 18 

<a VO 

fO «0 Ito 

S )-i C5 o, 


oh 8 w 

UOnciAsp 

JO aSiBjUOMDd 



PSYCHOMOTOR EDUCATION 


447 


In conformity with all these data the degree of intrageminal re¬ 
semblance in each pair has changed. If before training the differ¬ 
ence in hitting the mark could be expressed by —12 5 cms. in favor 
of the trained, after training it attained the value of 4-13 ems. 
The trained have equalled and outrun the controls. Hence the 
actual difference is 25 5 cms. The conclusions reached from analy¬ 
sis of tliese special data may be formulated as follows. 

1, The psychomotor equipment of a preschool child exhibits an 
outstanding plasticity The standards of psychomotor functions 
set up for this age were surpassed. Some of the four-ycar-old chil¬ 
dren could jump as high as from 30 to 35 centimeters after four 
and a half months* training, while, according to the scale of Dr 
Oserezky, 10 centimeters should be taken for the normal height at 



FIGURE 1 

Motor Ability According to the Oserezky Scale Before and After Train¬ 
ing IN Experimental and Control Twujs 


this age Winding a thread from a bobbin on the finger while 
walking (a test intended for the age of six 5^ears) could be performed 
easily by four-year-old children after training in spite of the fact that 
this particular exercise was not included in the program of training 

2. Special external influences (in this case training) can sharply 
change the phenotypical expression of the psychomotor functions 

3. The development of the more elementary psychomotor func¬ 
tions depends on training m lesser degree than do the more complex 
mtellectualized psychomotor functions. 
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The Change of Behavior in the Course op Training 
Our attention is attracted by another fact which is of great im¬ 
portance for the education of A child. This concerns the general 
characteristics of the child before and after tiaming We shall 
show below Ilow great is the difference between the characteristics 
of the behavior of the child at the beginning and near the end of the 
training. 

At the beginning of the training the following picture could 
be observed the attention of the children was often turned 
away, they would become absorbed by the mere piocess of 
the exercise, without paying attention to the quality of per¬ 
formance and to the aim set before them; they would exhibit a 
lack of discipline, violate the rules, wovild not follow the le- 
quirements of instructions Their movements were sweeping, 
uncoordinated, and superfluous Tlie auxiliary movements 
of the arms in jumping were disorderly or entirely lacking 
The children could not master a complex process, they were 
unable to cut with scissors while simultaneously turning around 
the picture Defense movements were absent or exaggerated, 

Speech (which may be classified as expressive movement) was 
abundant, noisy, and often accompanied with laughter 

As may be seen fioin the above, some of the characteristics, such 
as ease of distracting their attention, instability, untimely functioning 
of automatic movements, unnecessary movements, and lack of pre¬ 
cision in the movements, give the usual picture of deficiency of the 
neuromuscular apparatus in preschool children As regards their 
lack of discipline, mentioned above, poor pedagogical education may 
account for it ^ 

Let us see now what occurs in their behavior towards the end 
of the training, 

We were able to notice from day to day a gradual decrease 
of superfluous and irrelevant movements The children not 

should be noted that the character of the involuntary automatized 
movements remained unchanged It is probable that the cortical mechan¬ 
isms of the motor functions are more plastic and susceptible to external 
influences than are the siib-cortical mechanisms Among the latter are 
reactions to fear, to perplexity, to joy, movements of defense, mimicry, 
begging, crying, laughing, sitting, running, etc In such respects the 
training of arbitrary motor functions did not produce any perceptible efiects, 
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merely jumped or threw to give escape to their muscular 
energy^ but tried to accomplish some dehnite task, they took 
sight at the mark for a long time; they controlled the correct 
position of the arm and the trunk, begged to be paid attention 
to ( ^‘Look hercj IMl hit the mark, write it down In your 
notebook") , they objected to the starting of a new performance 
unless the first one was satisfactorily accomplished* they asked 
for more complicated exercises, voluntarily incrcaacd the dis¬ 
tance to the mark, or raised the string while jumping (while 
before they often asked to lower it, or set it themselves before 
jumping) Noise, talking, laughter, and running, which 
brought disorder and affected the discipline during the first 
experiments, gave place to silence At the beginning every 
movement was followed by a flow of speech, and provoked an 
outburst of exaltation or of distress Towards the end of train¬ 
ing, however, untimely conversation had ceased The children 
first exchanged a few sentences referring to the exercises, 
and during their performances they were silent. In case one 
of the children spoke, be it in the lowest voice, the child who 
was performing commanded silence, and conversation ceased 
The movements became notably organized through the com¬ 
plication of exercises. The throwing of the ball through a 
10-centimetcr and through a 20-centimeter hole, for instance, 
were materially different performances When throwing the 
ball through a 10-centimeter hole, the child pulled Kiinself to¬ 
gether, sank down a little, sighted the mark, kept silent, and 
only after 10 or 12 seconds of such preparations, the trained 
child threw the ball When throwing the ball through a twenty- 
centimeter hole, the movements were less strenuous, the child 
sometimes talked, he felt easier, and the exercise looked rather 
like a game than a serious occupation 

The Manifestation of Training in the General Bfhavior 
AND Development of the Child 

The degree to which the development of motor equipment in¬ 
fluences behavior and gcneial development was a problem which 
required very careful observation of the behavior of the twins dur¬ 
ing the time free of naming An analysis of daily records showed 
that towards the end of the period of training the experimental twins 
exhibited better discipline during the lessons with the teacher (they 
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set to work at once, were never liite, and not so often broke the 
peace as the controls), and mastered more complicated situations 
of work and games sooner 

The trained twins also performed better when they were off 
duty, participated more actively in the social life of the Kinder¬ 
garten, and exhibited a greater independence and initiative in the 
organization of cUssworL They consulted the teacher less often 
than the controls. During the modeling or drawing classes they set 
themselves a definite aim instead of merely working the clay and 
presented the material to the instructress, while the controls in most 
cases modeled simpler objects and seldom produced anything The 
trained handled the appliances more carefully and tliriftily. Ac¬ 
cording to the observations of the teacher of music, the trained more 
quickly understood instructions, and obscived orders more strictly. 

The testing of intelligence conducted at the beginning and toward 
the end of the training according to the method of Binct-Terman, 
gave the following average values: 

Before training After training 
In experimental twins 98 108 

In controls 102 102 

The intellectual level of the trained twins was raised as a result of 
the training, while in the controls it remained unchanged 

The investigation of motor ability, determined by the Oserezky 
scale at the beginning and toward the end of the training, revealed 
a similar tendency, viz,, the growth of motor skill in all trained 
children distinctly exceeded that of the controls, in spite of the 
fact that the exercises required by the Oserezky scale were not 
included in the training.'* (See Figure 1), 

It may be seen from the above that special training stimulates 
and organizes motor development, materially improves the whole 
behavior of the child, promotes his general development, and makes 
the latter ^‘easier/’ to use the words of the pedagogues 

Our data are in sharp contradiction with the conclusions drawn 
by Gesell. This writer maintains, first, that OET^s are identical 


®The figure contains data on three pairs only, since the fourth pair, P , 
became aick toward the end of the training and could not be subjected to 
testing 
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as regards motor equipment, and secondly, that external influences 
(training) do not produce any substantial effect upon the behavior 
of the child. The cause of this contradiction should obviously 
be sougiit in the developmental peculiarities of the motor functions 
of the child. Gesell had worked with one pair of infants (46 weeks 
old) only, the material we used for our studies was more extensive 
(4 pairs), and also of older age (from 4 to years) 

In the case of infants we have to deal with a lesser differentiation 
and less development of cortical mechanisms than in the case of 
preschool children That is, in the case of infants elementary psy¬ 
chomotor functions dominate to a greater extent As we have seen, 
they depend on training in lesser degree than the complex psycho* 
motor functions. External influences produce, therefore, less effect 
upon the motor functions of an infant than upon those of an older 
child It should be noted, besides, that m case the material is 
limited to one pair of twins only it is impossible to note the indi¬ 
vidual fluctuations of resemblance which undoubtedly occur. These 
fluctuations can be clearly seen on our material, which shows great 
intrageminal resemblance within some of the pairs, and less within 
others 

The twin method thus makes it possible, first, to establish the 
degree of genotypical and paratypical conditioning of elementary 
and complex psychomotor functions; second, to bring to light the 
sense of a specific external influence upon the child; and, finally, it 
helps in establishing the relationships between different abilities and 
characteristics of behavior 

The author expresses her deep gratitude to Professor Dr, S. G 
Levit for guidance and assistance throughout the course of this work. 

Summary 

The purpose of this investigation was to study the following 
problems. 

1. The degree to which complex psychomotor activity is con¬ 
ditioned genotypically and paratypically 

2. TIic degree and the nature of the influence of training upon 
the development of psychomotor functions of different complexity* 

3 The effect of training in psychomotor activity upon the gen¬ 
eral development of the preschool child 
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To answer tVie first question we investigated 4 pairs of OET's 
and 6 pairs of TET^s aged 4 to 45^ years All of them lived in the 
Kindergarten of the Medvco-Biological Institute. Observational 
d€'ita collected by the teachers, parents, and experimenters were sys¬ 
tematically recorded. 

The psychological examinations were conducted according to the 
Stanford-Binet, and the psychomotoi functions were tested accord¬ 
ing to Dr. Oscrezky*s scale The observations on the behavior of 
OET^s revealed, together with a very great resemblance, substantial 
differences, they were, however, bmaller differences than those among 
the TET's The comparison of experimental data on motor func¬ 
tions and intellect evidences a considerable degree of genotypical 
conditioning of intellectual and elementary psychomotor functions. 
The motor functions which are characterized by more complex 
psychological structure are to a far lesser degree conditioned geno¬ 
typically. 

In order to throw light upon the second and third questions, four 
children, one (the inferior) of each of the OET pairs, were sub¬ 
jected to special psychomotor training over a period of four months 
and a half The remaining four were kept as controls. 

The following exercises were used in the training* (1) Jump¬ 
ing, which IS characterized by an elementary external and internal 
structure of activity, (2) hitting a mark by throwing a ball—an 
action which superficmlly appears to be more complex, but which is 
of elementary nature and is accomplished in a direct optical field; 
and, (3) hitting the maik by means of roUtno the ball The last 
IS distinguished from the second in that coordination is developed 
according to an internal sensory-motor scheme. 

After four months and a half, the trained and untrained were 
again subjected to examination. It appeared that the inferior indi¬ 
viduals had equalled and excelled the formerly superior ones. The 
three kinds of psychomotor activity were different with regard to 
the rate of their development The most elementary functions 
developed very rapidly, and were relatively independent of train¬ 
ing; training did, however, accelerate this rate. More complex 
psycliomotor functions appeared to depend much less on maturation, 
and were strikingly changed under the influence of training. After 
training intrageminal resemblance became several times less than it 
had been before training. 
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The observations show also that marked alterations took place in 
the whole behavior and m the general development of the trained 
twins They became mote active, more independent, and more dis¬ 
ciplined The intellectual level of the trained twins also lose m 
comparison with the contiols. Some of the characters appeared to 
develop due to the direct influence of training, while others probably 
developed through the organization of the process of training* 
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VEVV CATION PSYCHOMOTJRICE ET LE 015VEL0PPEMENT 

Gl^N^RAL DES ENFANTS PRESCOLAIRES QUELQUES 
EXPERIENCES AVEC DES JUMEAUX 
COMME CONTROLES 

(R^sumO 

On a fait cette investigation dans le but d^employer des paires de jumeanx 
pour determiner (1) Le degi^ aiiqucl I’activite complexe psychomotnee cst 
conduionee g6notypiquement ct paratypiquement (2) Le dcgr6 et la nature 
de ^influence de Pentraiiiement aiir le ddveloppement ties fonctions psycho- 
motncfis d^lne complexite differcnle (3) Teffet de rentrainement de 
Vactivit6 psychomotnee aur le developpemcnt general de I’enfant pre- 
acofaire 

La comparaison des donnfes cxpi^rJUiciUales 9ur Ifis fonetJons motnees el 
Vintelhgcnce montrent im assez haut degre de conditionnement g^notypique 
des fonctiona psycKomotricea intcllectueiles et elementairea Lcs fonctions 
motrices qui sont catactensees d’une structure psychologique plus complexe 
sont benucoup moms conditionnees genotypiqucment L'entrnineincnt pay- 
chomotciir special dans une periode de quatre mois et demi a montrfi que 
lea individus infencura avaient fgale ct depasse ceux aiiparavant stipijneijrs 
Lea trois sortea d’activit^ psychomotnee ont 6t6 difl^rentcs i l'6gard de la 
Vitesse de Icur devcloppement, Les fonctions les plus elemcntaires sc sont 
tr^s vite deveioppeea et ont ^te relativement ifidependantes de rentraine¬ 
ment, I'entrainement a, cependant, accH6r6 cette viteaae Lea fonclions 
paychomotiices plus complexes ont dependu, parait-il, beaucoup moms de 
la maturation, et ont ^te changees dTinc mani^re ftappantc sous J influence 
de I’entrainement Apres I'entralnement la rcssemblance mtrag^minale est 
devenue moms de plusicura foia qu’avant I'entrninement 

Mirknva 
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PSYCHOMOrORISCHE ERZIEHaNG UND DIE ALLGEMEINE 
ENTWICKLUNG DER VORSCHULPFLICHTIGEN KINDER 
EXPERIMENTS MIT ZWILLINGSKONTROLLEN 

(Referat) 

Der Zweck dieser Uiitcrsiiclum^ war die Eestimmung dcr folgcnden 
Punkre (lurch Verwcndiing von Zwillingspaarcn: (1) dca Grades, zu dem 
eine verwickelte paychomotonsche Tntigkeit gcnotypbcK und paratypisch 
bedingt wird; (2) dea Grades und dcr Nntur des Emfliisses des Traminga 
nuf die Entwicklung dcr psychomotorischen Funktionen verachiedener Ver- 
wicklung; (3) dcr Wirkung des Trainings dcr piychoniotorischen Tatigkeit 
auf die allgcmcine Entwickhing des vorschvilpflichtlgen Kindea 

Der Vergleich der cxperimenfellcn Ergebnisse der Motorfunktionen und 
InteUigenz zeigt emcn betrachtlichen Grnd des gcnotypischen Bedmgena dcr 
gcistJgcn und clcmcntarcn psychomotonadicn Funktionen Die motonschen 
Funktionen, welche dnrch verwickeltere psychologische Struktur charak^ 
terisiert werden, werden zu einem weit wcnigcr Grade genotypisch bedmgt 
Besonderes psychomotonsches Training uber einen Zeitrnum von vietein- 
halb Monaten zcigtc, dass die untergcordnclen Iniiividueti den fruher 
berlegendcn gleichten nnd aie iibcrtrafen Die drci Artcn von psycho- 
motorischer Taligkoit waren verachiedcn in beziig auf die Schnelllgkeit 
ilirer Entwickliing* Die Elcmentarfunktionen cntwickclten aich sehr schnell 
und waren verhaltnismassig unabhangig voiii Training Daa T'rtiining aber 
beschleunigte dicse Schnelbgkeit Vcrwickclterc psychomotonschc Funk¬ 
tionen Bchienen auf Motivierung vicl weniger anzukommen imd waren 
auffallend verandert untcr dem Etnflusa des Trainings Nach dem '^Prain 
mg wurde die Zwilliiigsuhnlichkcit rnehrmals wcnigcr als sic vor dem 
Training gewesen war 
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THE FACTOR OF DEGREE OF LEARNING IN REMINISCENCE A 
SECOND COMPARATIVE STUDY OF PRESCHOOL CHIL¬ 
DREN AND COLLEGE STUDENTS 

Grace 0 McGboch 
Problem 

The phenomenoB of reminiscence, which la the improvement in the recall 
of partially learned material after an interval during which there haa 
been no formal relearning or review, has been studied by several investi¬ 
gators ( 4 ) but Its conditioning factors have not yet been established, In 
recent experiments (5) designed to test the alleged mverse age-reminiscence 
relationship reported by Ballard (1) and Williams (6), no significant dif¬ 
ferences were found with respect to reminiscence between 100 preschool 
children and 100 college student with two sets of learning material The 
college students, however, attained about twice the degree of learning'^ of 
that of the children, ue,, they reported about twice as many items on the 
immediate recall^ The experimental literature on reminiscence permits 
no definitive statement regarding the factor of degree of learning* In 

^Degree of learning in this paper refers to the percentage of the total 
material given m the immediate recall, not to how well that percentage 
was learned, Under the time-hmit procedure employed it is probable that 
frequently the former vanes inversely with the latter, i^e, the fewer items 
learned in the allotted time the better they would be learned because of 
the greater number of repetitions given each item, Under conditions of 
learning in which learning material of homogeneous difficulty is presented 
in such a fashion that each item is given the same number of repetitions 
during the allotted time, the two meanings of the term would appro-rimats 
Identity The meaning employed in this paper is determined by its prior 
use in previous experiments on reminiscence 
*In this study it was concluded from an analysis of the immediate recall 
scores that the reminiscers did not vary significantly from the non-remin- 
iscers in degree of learning The small number of reminiscers, however, 
and the narrow range of the immediate recall scores of the children (from 
2 to 7 items) precluded decisive evidence of the influence of degree of 
learning upon reminiscence if this factor had been effective 

The conclusion was reported in an abstract {FsychoL Abstr^tts, 1933, 
7, 4316) of a Yenching study (3) that a higher degree of partial learning 
resulted ir a lower percentage of reminiscence A reprint of the study hns 
been sent the writer by the senior author. It is unfortunate that the data 
on degree of learning in the Yenching study are presented only in terms 
of percentages of forgotten items and of reminiscent items and not in terms 
of the two more adequate measures of reminiscence, viz, percentage of 
subjects showing improvement in the total score and the mean amount 
shown 
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view of the fact, however, that under aome conditions McGeoch (4) found 
a reliable tendency for the better learners to exhibit a greater average 
amount of reminiscence than the poorer learners, it is possible that the 
differences between the preschool children and the college students in the 
degree of learning might have been a factor in the absence of on age* 
reminiscence relationship 

The present experiment was therefore designed to test the effect of 
degree of learning upon reminiscence by attempting to equate the degree 
of learning of the two age levels Two more equivalent groups of pre- 
school children were used, with whom the length of exposure time and 
the amount of msitenal were varied The influence of degree of learning 
upon reminiscence could thus be studied in two ways (1) an age com¬ 
parison with degree of learning equated; and (2) a comparison of groups 
of the same age who differed in degree of learning 

SUDJBCTS 

The data on the age and intelligence of the three preschool Groups/ I, 
II, and III, and of the college students, Group IV, are presented in Tabic 
1 below Group IV and 36 of the SO children in Group T were subjects 
in the previous experiment on age and reminiscence (5) With these 
two groups the number of items presented was 14 and the exposure time 

TABLE 1 

Age and Intelligence of Subjects 


Chronological Age IntelligcnLe Quotient 
Group N Items Time Range Mean (tM Range Mean ffM 


1 

50 

14 

10" 

60-71 

66 

52 

42 

24-140 

115 90 

1 

62 

ll 

50 

14 

30" 

60 -n 

66 

60 

40 

88-152 

112 84 

2, 

,48 

111 

50 

10 

30" 

61-72 

67 

30 

52 

84-140 

115 70 

1 

42 









Percentile rank 


IV 

50 

14 

10" 

204-246 

227 

90 

144 

3-29 

35 50 

3 

23 


was 10". To Group II the same I4 items were presented, buj the exposure 
time was 30"', while to Group III only 10 of the 14 items were exposed for 


'The Author here wishes to express her indebtedness to the teachers of 
the four kindergartens from which the childien came in Columbia, Mo, 
Miss Eleanor Tnylor of the University of Missouri Elementary School; 
and in Sr, Louis, Mo , Mrs C Vniilx of the Flynn Park School, Miss Gosch 
of the Jackson Park School, and Miss Llise Beck and Mrs Evelyn Camp¬ 
bell of the Wilson School 

®These 36 children were five years of age while the other 14 chiblrtn 
were younger, The conditions of the previous experiment (5) were dup¬ 
licated with the 14 additional hve-year-old children in Group I of this 
experiment. 
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30". Each of the three preschool groups had an equal number of five-year- 
old boys and girls The IQ'a of Group I are based on Stanford-Binet 
mental ages, while those of Groups II and III are based on the scores of 
the Pmtner-Cunningham Primary Mental Teat which was given by the 
writer under conditions favorable to group testing. The percentile ranks 
of the college students in Group IV are on the Thuratone Examination for 
High School Seniors and College Freshmen, 1931 and 1932 editions, It 
is evident from a study of Table 1 that the three preschool groups are 
practically equivalent in CA and IQ, since such small differences as do 
exist are not reliable Furthermore, the children came from homes of 
similar socio-economic level 


Procedure 

The experimental conditions which had been used with Groups I and 
IV were duplicated with Groups II and IIL The learning material* con¬ 
sisted of the following 14 toy animals cow, bear, giraffe, elephant, rabbit, 
dog, zebra, pig, lion, duck, tiger, cat, rooster, and horse. These were ar¬ 
ranged m three rows with the first four animals In the upper row, (he 
next four in the middle row and the last six in the lower row The ani¬ 
mals were exposed on a kindergarten table, 36" by IS", with a sheet serving 
as both background and cover. The same material was used with Group 

II but the exposure time was increased from 10" to 30" With Group 

III the exposure time was again 30", but the number of animals was re¬ 
duced to 10 by eliminating the foui animals which had had the lowest 
learning indices, the bear, zebra, pig, and duck,^ 

All sittings occurred m a room in which only the subject and the ex¬ 
perimenter, who was the writer, were present When the subject was 
seated across from the experimenter in front of the covered nnimaJs the 
instructions® were given The animals were then exposed Immediately 
after exposure the subject’s oral recitation was recorded. One minute was 
allotted for this immediate recall After an interval of 24 hours, the sub- 


®In the experiment on age and reminiscence (5) two sets of learning 
material were used, both of which had been selected on the basis of their 
approximate ease of acquisition for both preschool children and college 
students. Since the toy animal material yielded more reminiscence it was 
used in the piesent experiment The animals were obtained from Miiton 
Bradley, Domestic Animals 8458, Wild Animals 8459 (1932 catalog num¬ 
bers) The wild animals, which were not colored, were made similar in 
appearance to the domestic animals by water colors and shellac 
''Thus with Group III the attempt to equate degree of learning unavoid¬ 
ably introduces a second variable, the factor of amount of material 

®Por ^erhaltm instructions see footnote 4 in McGcoch’s experiment (5) 
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ject returned to the experimental room, and, when seated again before 
the covered animals, was asked to name the animals he had seen the day 
before. The time given to this delayed recall was also one minute. 

RBSULpTS 

Degree of Learning and Age One object of this experiment was tc 
equate the degree of learning of the preschool children and the college 
students so that a possible effect of this factor upon the age-reminiscence 
relationship could be determined It is evident from a study of the data 
presented m Table 2 that the changed conditions in Groups II and III 
resulted in a significant increase over Group I in the mean immediate 
recall scores, thereby increasing the degree of learning, which ts 41 71% 
for Group II and 53 40% for Group III compared to 29 28% for Group 

I The attempt, however, to equate the degree o£ learning of the two 

age levels was unsuccessful since the college students, Group IV, had a 

degree of learning of 70 71% This analysis, however, is based on the 

TABLE 2 
Correct Items 


Degree of immediate recall Delayed recall % of 
Group Items Time Learning Range Mean crM Range Mean o'M Retention 


t 

14 

10" 

29 28% 

1-9 

410 

.19 

3-9 

3 76 

.24 

91.71 

ir 

14 

30" 

41.71% 

3-11 

5 84 

25 

2-11 

4 96 

27 

84 93 

nr 

10 

30" 

S3 40% 

2-9 

5 34 

.21 

2-9 

4,76 

.18 

8914 

IV 

14 

10" 

70 71% 

7-12 

9.90 

19 

5-14 

9 35 

25 

94.44 


group average as the criterion of degree of learning. Although the dif¬ 
ferences in the mean immediate recall scores between Group IV and Groups 
X, II, and III ore statistically reliable, nevertheless there is considerable 
Overlapping, as the ranges given m Table 2 reveal It would therefore 
be profitable to compare the degree of learning attained by the reminiBcers 
among the college students with the degree of learning attained by the rem- 
iruscers among the children These data are given in Table 3, a study of 
which rcYcala that only one reminiscing child out of the three preschool 
groups (the first subject in Group H) showed a degree of learning (57%) 
equal to that of any of the reminiscing students Thus it cannot be determined 
whether the absence of agc-reminiscencc relationship previously re¬ 
ported is caused by differences between the age levels in degree of learn¬ 
ing, since in this analysis both factors, age and degiee of learning, vary 
It is possible that some other combination or combinations of exposure 
time and number of items would yield a degree of learning in the preschool 
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children approximating that of the college students From observation 
of the subjects, however, the experimenter believes that increasing the ex¬ 
posure time would be of doubtful value in increasing learning, since, even 
during the 30" exposure, the attention of these young subjects showed a 
tendency to wander If the number of items given on the immediate recall 
were to remain constant, decreasing the total number of Items would, ob* 
Viously, automatically increase the degree of learning, A further reduc¬ 
tion in the number of items to be learned might bring the children's degree 
of learning up to that of the college students Such changes in the learning 
material, however, decrease further the simllnrity in conditions for the 
two age levels and thereby Invalidate direct age comparisons, Furthermore 
it Is interesting to note that, with the exposure time constant, decreasing 
the number of items presented did not Increase the number of items given 
on the immediate recall* Group 11 lecalled an average of S 8+ items out of 
14 while Group III recalled only an average of S,34 items out of lO, 

These results thus suggest that, under our experimental conditions, the 
level of attainment in learning of college students cannot be reached by 
preschool children even when the children are given handicaps, and they 
thus constitute further evidence of the positive correlation between chrono¬ 
logical age and learning capacity. 

Degree of Learning and Reminiscence* Although the degree of learning 
of the two age levels was not equated, as hag been shown above, the effect 
of one factor, the degree of learning, upon reminiscence can be studied 
by an analysis of the reminiscence exhibited by the three preschool groups 
who varied in the percentage of items given on the immediate recall* There 
are, however, no significant diffeicnees between the three groups in rem¬ 
iniscence measured in terms of the percentage of subjects exhibiting it, 
since (o’P±5,4%)® of Group I, 20% ((rP±S 7%) of Group II, and 

14% (<rP±4 9%) of Group III yielded reminiscence. Moreover, the fact 
becomes evident from n study of the data in Table 3 that there are no 
sfgnificant differences in the amount of reminiscence shown The means 
for the three groups are 1 67 items, 1 30 items, and 1 43 items, respectively 

The above results are based on the group as the ciitcnon of degree of 
learning Although the differences in the mean immediate recall scores 
between Group I and Groups II and HI arc statistically reliable, never¬ 
theless there is considerable oveilnppmg, hs the ranges given in Table 2 
reveal A more adequate analysis of the effect of degree of learning upon 
reminiscence should be based upon the actual number of items given on 
the immediate recall irrespective of the group in Avliich the subject learned 

“The sigmas of percentages have been computed from tile tables by Ed- 
gerton and Paterson (2) 
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Out of ISO subjects, three groups of 50 each, 26 yielded reminiscence 'rhe 
innmediate recall scores of these 26 rcrainiscers arc given m Table 3. The 
range is from 2 to S items, while the range for the 124 non-reminisceis 
18 from I to 11 Items Within this somewhat narrower range for the rem- 
iniscers the distribution approximates the normal, being 2, 5, 12, 5, 1, and 
1 for 2, 3, 4, 5, 6, and 8 items respectively. This analysis thus substantiates 
the preceding one in finding no evidence that reminiscence is a function of 
the degree of learning. 

Remwisceitt Items The term reminiscence as used in this paper means 
improvement in the total score The total score, however, represents a 
hafance between three types of items, remembered items, forgotten items, 
and reminiscent items, which are those items appearing in the delayed 
recall but not lu the iniincdiatc recall It is obvious that the phcnonfienon 
of reminiscence is contingent upon the presence of remiiuscent items Al¬ 
though It has been shown above that the degree of leaining is not a factor 
in the improvement m the total scoie, it is possible that this factor might 
have an effect upon reminiscent items“ An analysis of the data on the 
three preschool groups was therefore made on the basis of the reminiscent 
items shown The results were negative ns the following figures reveal, 
for Groups I, II, and HI, respectively, the percentages of subjects yielding 
reminiscent items were 48 0% (<rPit71%) 58 0% (ffPdz7 0%) and 46 0% 
(crP±7 0%) , and the mean number of reminiscent items shown were 1 62 
items (ffMi:,17), 150 items (crM±46), and 143 items (<rM± 14) 

As has been discussed previously however, there is considerable over¬ 
lapping between the three groups in degree of learning, The best learners 
(scores from 7 to 11 items) and the poorest learners (scores from 1 to 3 
items) were therefore selected from the 150 subjects Tlie 26 subjects 
in the High-Degree-of-Learnlng Group had o mean CA of 67,90 months 
(trM± 67) and a mean MA of 82 77 months (ffM±2 12), while the 24 
subject*! in the Low-Degree-of-Learning Group hod a mean CA of 66,08 
months (<7M±,58), and a mean MA of 72 83 months (ffM±2 84)“ The 


^®The possible differential effect of degree of learning upon the two other 
types of Items, remembered and forgotten items, making up the total score 
is an interesting question. In this paper, however, we are primarily con¬ 
cerned with the conditions causing items to be available in the delayed recall 
which had not been available immediately after learning, Moreover, the 
necessary differences in the experimental conditions of the three preschool 
groups introduce unknown factors which would limit the significance of 
any analysis of the effect of degree of learning upon remembering and 
forgetting 

“■There is thus a alight difference m the mean CA and a considerably 
greater difference in the mean MA in favor of the High-Degree-of-Learnmg 
Group The effect upon the results of the greater intelligence of tins group 
cannot be determined but should be borne in mind 
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percentage of subjects showing reminiscent items was 38 46 (ffP±9 5%) 
for the High-Dcgrec-of-Learnmg Group and 37 50% (£rP±9.7%) for the 
Low-Degree-of-Leaining Group, wlule the mean number of reramiscent 
items shown was 1 60 and 1 33 items, respectively There is no evidence 
from this analysis, which corroborates the preceding one, that degree of 
learning aifects reminiscent items* 

Summary and CoNcLuaiow 

Differences in degree of learning of the same material by three equated 
groups of five-ycnr-old children were obtained by varying the exposure 
time and the amount of material In spite of the handicaps given, not one 
of the groups of children equalled the degree of learning attained by a 
group of college students. These results constitute further evidence that 
learning capacity increases with chronological age 

Analyses of the data on the children, on the basis of the three groups as 
Well as on the basis of the degree of learning of each subject irrespective 
of the group m which he learned, revealed no reliable evidence that de¬ 
gree of learning is a factor in the phenomenon of reminiscence or m the 
appearance of reminiscent items 
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recognition ano recall in a vocabulary test 

JOUN M Stalnaker 

There Js a hchng widespread among faculty members that objective tests 
—if they must be—should be of the recall variety rather than the 
recognition type Recall tests, they say^ really measure what the studeat 
knows, whereas recognition teats arc more measureg of guessing ability, 
Although a great deal of writing has been done on recall and recognition as 
factors of memory (Aringfasi, I), few investigationa have been reported on 
the relationship between the scores on recall and recognvtion items as found 
in a typical achievement teat A summary of Investigations comparing 
different types of tests waa reported m 1932 by Kinney and Enrich (2), 
Recall teats were generally found to be the moat valid, the most diBicult, 
and the most'time-consummg testa according to the investigations, aUhough 
the differences between the various test forms were frequently small. 
Many questions may be raised concerning the investigations reported 

In the investigation here reported, a recognition voeabulary teat of 
one hundred items of the beat-answer (multiple-choice) type was con¬ 
structed* The first item was 

Aberrations from the truth 1 —examples 2 —deviations 3—soliloquies 4— 
arguments 5—^dissipations 

The student was to select the word which means moat nearly the same as 
the Italicized word in the phrase 

A second test was constructed of the recall type No effort was made to 
equate the two testa. The same words were not used The first of the 
sixty items of this recnll test was? 

The pain a—(lessened) after the injections --—- 

The student was directed to write in the apace provided the omitted word 
in the sentence The initial letter of the word was given and one or more 
pynonyma Although previous investigations suggest that one hundred 
fivC'Ckoice best-answered items are equivalent in time to about eighty recall 
items (Ruch, 3, pp, 306-313), it was judged on the basis of experience with 
test-wise groups of superior students that sixty recall items were equivalent 
in time to one hundred of the recognition items However, no serious effort 
was made to equate the tests even in time 

These two tests—unstandardized, unanalyzed, and unequated—ware given 
to 174- students competing for a scholarship at the University of Chicago, 
The tests were two sections of a six-hour examination, the recognition test 
was the first part of the morning section, and the recall test the first part 
of the afternoon section There were no time limits for these parts of the 
test. 

The number of correct anawera on the two vocabulary tests were cor- 
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related. The Pearson coefBcient of correlation was 863. The plot waa 
tested for linearity by the Blnkcman test, and found to be linear = 
.876). 

The reliability of the teats was computed on a sample of one hundred 
papers As each of the tests occupied two pages, the reliability was com- 
puted by correlating the first page with the second, and also, in the recogni¬ 
tion test, by correlating the scores on the odd groups of five items each 
with the even groups. In the recall teat, odd and even items were cor¬ 
related In all four cases, the reliability of the total test waa estimated 
by the Spearman-Brown prophecy formula The reliability of the recall 
test was odd-even items, 923, and one page against the other, 882 The 
reliability of the recognition test was* odd-even groups of five, 967, first 
page against second, 974. 

The mean score on the recall teat was 18.28 1130); recognition 

ten, 44 02 , 2403). The totnl pos^^ible scores were recall, 60; 

recognition, 100 

The theoretical relationship between the two functions measured by these 
tests may be estimated by correcting the obtained correlation for the errors 
of measurement The coefficient corrected for attenuotion is 913 when 
the odd-even item reliabilities are used and 931 when the first- vs second- 
page reliabilities are used 

The errors introduced by using tests which are not equated reduces the 
size of the correlation One may safely assume, therefore, that the true 
relationship is even higher than .91 to .93 In other words, a recognition 
and a recall vocabulary teat give scores which correlate so highly that for 
almost all purposes the test may be used which on the basis of other con¬ 
siderations is the most desirable. As far as the type of vocabulary material 
IB concerned, the happy guessers on the recognition test are also the happy 
recallers on the completion type of test 
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A STUDY OF THE EMOTION OF EXCITEMENT 
Richard Wellinctton Husband 
I The Problem 

In classifications and descriptions of emotions there has been evinced 
considerable interest in excitement It has been termed a "pure emolion’^ 
since, usually, there is no definite goal object to which it belongs If one 
IS angry, he can fight, if he is afraid, he can run, if he is in love, he 
can speak and act accordingly. But excitement exists because there is 
no definite solution to the existing situation, 

Stratton (1) says, "Excitement is our response to a situation which we 
recognize as calling for somewhat more than an easy and routine hand¬ 
ling” He points out that an excited person tends to be active. The re¬ 
verse may be true, as we shall show later, The activity may be haphazard, 
if It exists at all, aince the person feels that something should be done, 
but can hot decide immediately just what course to follow 

Both Wundt and Stratton have made excitement one of their dimensions 
in presenting their classifications of feelings and emotions in diagram form, 
Wundt’s familiar division presents the three pairs of excitement—calm, ten¬ 
sion—relaxation, and pleasantness—unpleasantness, Stratton presents two 
pairs differentiated—undifferentiated, and pleasant—^unpleasant. He con¬ 
siders anger the most highly differentiated and excitement the least Elation 
and depression are comparatively little differentiated, although more so than 
excitement. 

A fundamental difference between the two theories is that Wundt lists 
calm as opposite to excitement, while Stratton contrasts it with anger. 
The two classifications, however, are for different purposes, Wundt’s being 
to describe conscious experience and Stratton's to classify in terras of 
specialization, 

It occurred to the writer that a study of the feehngs and emotions in 
athletes previous to actual competition would give some data to settle cer¬ 
tain of the problems arising in the discussion of excitement Here we 
have It in a natural state Excitement ia very difficult to study from a 
laboratory standpoint, since its stimulus is indefinite In this way it differs 
from anger or disgust, which can be produced in an artificial manner 

II Method 

Since direct experimentation was out of the question, we asked athletes 
to write up their feelings before competition Their answers were guided 
hy ten general questions, which were meant to serve ns starUng points for 
free expression rather than to force them to answer highly specific ques¬ 
tions, The men were instructed not to limit themselves to answering just 
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those questions which appeared on the list, but to add or omit as they 
saw iit, and to include any comments on the general subject of emotional 
feelings before competition they could give The writer was helped to 
some extent in devising the questionnaire from his own experiences in 
college and independent athletic competition, 

The subjects were 25 college men, nil varsity athletes, from the writer’s 
classes in Legmning psychology They were given the questionnaire just 
after emotions had been discussed as a class topic, so that they could 
express themselves more comprehensively Excitement, however, was never 
mentioned in lecture They were from a wide variety of teams* football, 
basketball, track, crew, golf, hockey, wrestling, boxing, and swimming. 

IlL Results 

Complete statistical presentation of the results is impossible and inade¬ 
quate, since we preferred to ask the questions in broad, general form, 
and to allow the subjects to express themselves in their own words We 
shall list the numbers of subjects who gave similar answers, where possible, 
and shall also quote certain typical statements used by the athletes in 
deaccibing their feelings, 

t Describe any physiological symptoms you have 


Frequent urination 

15 

Hollow feeling in stomach 

IS 

Rapid heart beat 

12 

Dry nriouth 

11 

Sweating 

3 

Hands sweat 

2 

Defecation 

2 

Muscular fatigue 

2 

Yawning or sleepiness 

2 

Cold chill or sweat 

2 


Concerning the frequent urination, mentioned by most of the subjects, 
there were some interesting comments Two were usually urinate 
several times while dressing, but the uneasy feeling still remains ” have 
a feeling that I must urinate, even though I have just done so/’ The 
hollow feeling in the stomach seemed to be rather vague and difficult to 
describe One amusing symptom was, "It seems as though I had eaten 
some pancakes made by a newlywed wife” 

Several swimmers comment that they will scoop up a handful of water 
just before the race, to relieve their dry mouth* 

The rapid heart was described by several men as coming in spells, 
rather than persisting steadily for several houra^ 

2 How long before (he contest does excitement starif 
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Less than an hour before 4 

1-2 hours 2 

3-6 hours (same day as contest) 5 

Starts night before 2 

24 hours 1 

More than one day before 4 


We see that the majority begin to get nervous during the day of the 
contest, and in some cases the evening before Several comment that 
excitement is worse on a trip when the game is out of town than when 
at home In some cases the excitement started as soon as the train left 
Also, excitement may start earlier during the week of the conference cham¬ 
pionship than for the early season contests We may give one interesting 
observation in this respect Chancing to drop into the gymnasium the 
day before the indoor track championships, 1 met and talked for a few 
minutes with the track coach A sophomore half railer came out in uniform^ 
although they were supposed to rest that day, and asked if he couldn’t be 
nllovyed to run a bit to relieve his tension Here we see excitement forcing 
the individual into action I suggested to the coach that allowing him 
to run a alow half mile might do him more good in relieving tension and 
enabling him to sleep than he would lose in energy consumption. 

3 Does It ease do^n before you start, say avhtle warfiiniff up, or does 
It increase as the zero hour approaches? 


Increases vip to start 11 

Constant to start 4 

Lets down while warming up 8 

Vanishes when starting to put on togs 1 

4 Does it persist into the contest? 

No 6 

Vanishes at start 13 

Short time 5 


These two questions may be discussed together. Stratton contrasts ex¬ 
citement with the more specialized emotions of fear and anger by saying 
that excitement there may be no clear impulse to any definite form 

of action’’ Our findings suggest that excitement la caused by inability 
to engage in action As soon as one can do something, the tension dies 
out With some, the mild warming-up sufficed, with others the actual 
contest dispelled the excitement A boxer pointed out that the tension was 
heightened by the rest prescribed by the coach Several football men 
reported that their excitement persisted into the game until the first bodily 
contact had occurred All in all, we may summarize this point by saying 
that tension is caused, or nt least augmented, by inability to act, that is, 
restraint. 
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5 Does ti interfere fwti/i sleep Previously? 

No 10 

Yea 10 

Occasionally 5 

Several rcmnrlvcd that sleep was troubled before n very important con- 
teatj and that out-of-town gannea, with sleeping in strange surroundmgsj 
were more upsetting* A few reports were as follows’ ’*1 liave had times 
when T ran my race a hundred times during my sleep” have trouble 
sleeping unless I have exercised enough to be tired” “It takes much 

longer to get to sleep the night before a game.” tend to wake up early 
the morning of a game ” 

6 Is li less for oti easy gamef or about the same for all classes of 
coinpeliltonf 


Less 

Same 


9 

13 


Several athletes said that they weie just as nervous before an inter- 
fraternity game as before intercollegiate competition Two said their 
nervousness depended more upon how the coach had worked them up than 
upon the strength of the opponents One track man said he was far more 
nervous if he had a good chance to win than if he was sure he could 
do no better than one of the last places The mam cause of nervousness 
with many men is uncertainty ns to hqw well they might do, rcgaidlcss 
of the team as a whole. Even if a track man wins, his time or distance 
may show hia performance to be mediocre, a football man of the winning 
side may be supplanted by his substitute. 

7. Compare the actual cojiiest nutih yottr feehugs during a practice 
scrimmage or time trial. 

Less in practice 4 

None in practice 13 

Some, when performance determined nnaking 

the team 8 

A crew man commented that he was more nervous the first day he was 
placed in the varsity boat than in later laces A football man says, “Prac¬ 
tice scrimmages cause no nervousness unless you are on the first team and 
your position is endangered by a comer ” 

8 // you have competed more than one year, or diiruig a long season, 

are theie triodificaitons tn intensity of feelings? 

Constant 4 

Drops during year 3 

Drops in later years 8 

Increases 2 

Varies up and down , J 
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A complicating factor in this question is thc'fact that any single season 
leads up through easy games to a contest with the traditional rival or a 
conference championship meet 

Several of the athletes suggested that the decline in excitement may be 
due to age or maturity, as well as to experience Others think that knowl¬ 
edge of one's real ability becomes more accurate aa the season progresses, 
so there is less uncertainty as to what one will do This agrees with the 
answers to question 6 While the answers differ widely, we can generalize 
that there is no rapid or vast drop in emotions This in turn would show 
that this emotion is not subject to voluntary control, since it Is felt chiefly 
m the visceral organs, which are under the autonomic system 

9. Ho<w does excilement affect your performance—help, hinder, imma’ 
ierial, etc ? 


No difference 5 

Helps g 

Hinders 6 

Vanes v 2 


The particular sport engaged in makes quite a bit of difference in the 
answer to this question Where the type of athletics demands crude 
energy, endurance, or sudden speed, the men seemed to feel that they were 
aided. But those who engaged in highly skilled sports, like golf or high 
jumping, did better the calmer they were A crew man stated, "I become 
tense and my muscles become tense and knotted” 

This question ties up somewhat with 4- as to whether excitement per¬ 
sisted into the contest* A sprinter gave this observation, "I am usually 
rather excited in the first race, and this seems to help me But when I 
come to the final, I am perfectly calm and usually do worse,” A cross¬ 
country man says, *‘I am so calm that I do no better in a race than in 
practice, while most of my team-mates do better, I get from third to 
fifth m practice, but finish sixth or seventh in the races.” 

10 Ca7i yon describe your emotion as any one of the foUanjitig' fear, 
dread, )oy, pleasure, anicteiy? 

The actual reports reveal one thing which can not be shown in this 
summary The feelings seem to be rather consistently unpleasant, in a 
broad sense That is, the athletes are m a distressed state and would 
like to get going as quickly as possible The wait is what is distressing. 

A number commented that after play started, their emotion changed to 
joy or pleasure. The physical activity alone would not seem to account 
for this, as the same feeling would otherwise appear in a practice session 
The pleasure comes from competing against a rival, cither In the form of 
a single person or a team One football man said that (he greatest thrill 



470 


SHORT ARTICLES AX4D NOTES 


he had ever experienced m hia life was when the team had already scored 
twf> touchdowns againat a strong rival and was on the way to a third, 
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VISUAL THRESHOLDS OF REAL MOVEMENT IN THE CATl 

John L, Kennedy and Karl U Smith 

An analysis of the capacity of animals for visual movement discrimina¬ 
tion IS of importance m the investigation of the visual mechanism. Through¬ 
out the phylogenetic senes, moving stimuli are found to possess a marked 
efficacy in evoking specific forms of behavior The study of these responses 
IS of special interest to the psychologist because of the significance of the 
results of the study of visual movement in the general theory of percep¬ 
tion. In addition, the understanding of the stimulus and response char¬ 
acteristics of movement perception in relation to the function of special 
areas of the cerebral cortex is of significance because, as a stimulus, it has 
been suggested that visual movement may be ^^transitionaT between the 
more primitive responses determined by brightness differences and the 
complex functions of elaborated pattern vision. 

The present paper reports the prehminary behavioral aspects of expen- 
menta designed to ascertain the nature and modification of responses to 
visual movement in the cat before and after complete and partial removal 
of the visual projection area of the cortex 
Figure 1 presents a photograph of the apparatus which is being used 
in the present study. The picture is a double exposure and does not represent 
the illumination conditions under which the experiments were carried out, 
All experimental work was done in a dark-room. The two lever-type 
discrimination boxes^ contain ground glass diffusing screens on which the 
shadows of moving figures may be projected The arrangement of a 
pulley system and pulley tighteners, by means of which either stimulus 

Treaented at the Spiing Meeting of the New York branch of the Amer¬ 
ican Psychological Association Apill 13, 1935 
'The discumination methods here employed are modificationa of an ap¬ 
paratus described by one of the writers (2) 
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FIGURE 1 

View from the iLsiiaining cage of the tliscnininatioii boxcb iinil the siimuK 
nbet! JU liiiehtiold determination Hu ring tnal peiiods the only light in 
the expenincrital lOom ciniic from the hackgroirnds of the stimuli, It was 
ihcitfojc iiLt'ebsaiy lo i;)kc n double e'tpo&uic i)iLtiirt‘ an order to pre»>eiit 
both apparatus a ml Stimuli logcthei 



Pf A M 0 F f r/ F /\ FP l R ATtfS 

This hgine itpitsrnts a top \ icw of the complete apparatus, draiva to a 
l-to-7 stile, oiih side vieivs of flie <letailetl coiibiiuction of scveial importaiu 
pnits B, djstjiminaHoii boxtb, C, rtstraining cage, G, giilU for the aiU 
ministiation of o^cctucal piimshnit.m, L, piojectmn lanterns (also aho^Mi 
in detail below) , Af, elettnc phonograph niutoi, FSi, reduclion piilieV sVs- 
tern, PTt pulley tighteners, S, cardboard sciceii, RM, rotating mechanism 

for the stiriuib 
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may he made to move at any one of a senes of speeds, is also shown. Figure 
2 presents a schematic drawing of the arrarif^emeiit of tlie complete ap¬ 
paratus as 'wqW as t\ie detailed constiv\tlion of sc\ eral of its constitncnt 
parts 'Ihc boxes (B) arc constructed with plate-glass backs, at the ccntci 
of whicli lb fitted a shaft (see RM ) that ina> be rotated by a small pullev 
attached to its end outside llie box Inside, ca id boa id figures ma\ be 
fitted to the shaft, the shadows of nliich aie projected on the screens m 
the front doors Small, spccinll> devised projection lanterns (L) are used 
aa light sources, These are constiiictcd fjorn a length of 2-iiich copper 
tubing, a 32-cnn(tlc-pnwci headlight bulb and an cjcpiecc of a common 
compouiid microscope A large eardboaid scieen (iV) effectively eliminates 
all the light except that which illuminates the background of tlie stimuli 
The speed at \shicli the inoiing figiiics lotale is controlled o\cr a iside 
range by the reduction pullev s>steiii (P S ) The ssliolc moving mechanism 
IS actuated by an electric phonograph motor (il/). A calibrated dial on 
the motoi, which was checked fiom time to nine, makes possible the re¬ 
production of (lifTeicnt stimulus speeds ''Flic figure on the dooi of each 
box may be made to rotate oi discontinue rotating by silently setting small 
pulley tighteners (FT) 

Upon release from the lestiaiumg cage (C), the cat obtains food (small 
pieces of snlmon) by proceeding doi\n one of the innwnys and de)iiessing 
a lever on the box cojitaining the moving stimulus 'Ihc gulls (G) con¬ 
stitute the electrodes of a circuit through whicli cicctiual punislimenl of 
known characteristics ma\ be administcicd 1 he discrimination distance 
IS 65 cm 

Figure 1 also show's the stimuli used in threshold deteimniation These 
were the shadows of liosscs, 9 5 cm m laclins with arms IV 2 cm thick, 
situated on an illuminated giouiul 

Six cats, five males and one female, one of which liad been used pre¬ 
viously 111 bnghtness-disLnmination studies, served as subjects for the ex¬ 
periment leportcd heic Two of these animals were found to be unsuitable 
for threshold work because of vaiiabilitv of behavior and were not ex¬ 
tensive!} studied During tlie expci imcntal penotls, all the cats were 
maintained in a sufficiently hiingr) state to insure consistent activity over 
a 20-trnii penod although great rare \^as cxeitised tn keep the animals 
in good health .iiul at approximateU constant W'ciglil 

The subjects weic first trained to depress llic level and obtain food in 
a box of the soit dcsnibcd above but which did not involve moving stim¬ 
uli Immediately after an animal lud mastered tht “lever liabit," it was 
tiansfcrred to the moving stimulus situation, in wluih 20 tiials pei night, 
involving both double and single aItei nations of the position of the moving 
stimulus, were rcriuiicd of eadi animal Allciiialiou of stimuli between 
the boxes was caiiicd out iii accoidance with a chamc pioccdmc except 
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when an animal happened to form persistent position habits The critenon 
of learning was 90% correct choice of the moving cross in two successive 
trial periodsi that is, in 40 trials 

After a stable response (determined by the above criterion) to an miual 
speed of 80 degrees of central angle per second bad been established, the 
speed of the moving cross was reduced in small gradations until the animal 
was unable to discriminate between the moving and the non-moving stimulus 
figures The movement threshold was arbitrarily taken as the speed at which 
the subject made only 75% conect choices in a 20-trial period and did not 
improve with subsequent reduction of speed* 

Table 1 presents the learning records of the four animals who fulfilled 

TABLE 1 

Lbarninc Records at Initial Speed op 80 Degrees of Central Ancle 

PER Second 


Trials % Correct choice of the moving stimulus 

Subj 32 Subj 24 Subj 33 Subj, 34 


1-40 

70 

50 

45 

60 

41-80 

90 

50 

50 

65 

81-120 

80* 

55* 

70* 

40* 

121-160 

75 

60 

55 

70 

161-200 

95 

80 

70 

65 

201-240 


90 

85 

40 

241-280 



70 

40 

281-320 



90 

55 

321-360 




70 

361-400 




80 

401-440 




80 

441-480 




90 

Total trials to 





fuldll criterion 

200 

240 

320 

480 


^Introduction of electrical punishment 


the criterion The results are given m seta of 40 trials, necessitating the 
averaging of scores and other slight mflsJring of detailed data Marked 
individual differences are evident since the subjects took respectively 200^ 
240, 320, and 480 trials before the accepted criterion of true discriminative 
response was reached, 

In the four animals studied, the ease of initial learning was correlated 
with the magnitude of the movement threshold Animals requiring fewer 
trials in the initial learning gave the lowest thresholds, while those requiring 
a greater number of trials had a correspondingly high threshold Refer¬ 
ence to Table 2 will show that the thresholds of real movernent discrimina¬ 
tion were respectively 2 6, 3 0, 3 5 and 14 6 degrees of central angle per 
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TABLE ^ 


Threshold Dctfrminatiom 


Speed 

(Degrccs/second) 

% Correct choice of the moving stimulus 
in the best 20-trinl period 

Subj 32 Subj 24 Subj, 33 Subj 34 

80,0 

100 

95 

90 

90 

33 6 

95 

90 

100 

80 

30,0 

90 

90 

85 

85 

24 8 

85 

85 

75 

80 

21 1 

90 

85 


50 

14,6 

85 

85 

90 

75* 

112 

75 

90 


55 

6 5 

90 

90 

80 

40 

5,5 

75 

90 

75* 


43 

75 

80 

55 


37 

75 

75 

55 


34 

65 

85 



3 1 

80 

85 



30 

70 

85* 



2.9 

85 

55 



26 

85* 

60 



24 

60 




22 

60 





^Threshold speed 


second, Table 2 presents die best 20-triol period at each ieduction speed 
for each animal 

In order to study the stimulus situation further with the purpose of 
simplification, the animals were transferred, after thresholds were found, 
to atiimili of the same size and shape which, however, involved a reversal 
of the brightness values of figure and ground Instead of black ciosscs on 
illuminated grounds, illuminated crosses now appeared on black grounds 
in the front doors of the boxes No electrical punishment was used To 
fulfill a criterion of 90% correct choice of the moving cross in 20 trials, 
the four subjects, previously trained on the other figure-ground pattern, 
now required respectively 40, 120, 20 and 40 trials. The second animal 
was used on a brightness experiment between threshold determination and 
transfci to the figure-ground change m stimuli The results on this subject 
are therefore not comparable to those secured on the others 
Visual thresholds of real movement in the cat as determined by the 
present method are lower than foi the rat, Hawley and Munn (1), using 
a discrimination technique and stimuli consisting of horizontally moving 
black and white gratings, found a variation of 3 3 to 10 cm per second in 
the movement threshold for albino rats Their criterion was 80% choice 
of the moving stimulus in approximately 100 trials In order to compare 
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the reaults secured in this inveadgatian with (he rat and those obtained 
here with cats, the present data may be restated in terms of movement in 
cm. per second of a point on the circumference of the croaa The threshold 
speeds for the four cats in terms of these units are respectively A, 5, 9 
and 2.+ cm. per second. 

The fact that thresholds could be found with these animats indicates that 
movement was the differential stimulus in the situation The apparatus was 
almost noiseless in operation No differential sound stimulus could be 
obtained by the animal while m the restraining cage since constant^ uniform 
procedure was used in preparing the apparatus for the next trial Check 
experiments have also been earned out in order to show that such factors 
were not involved in the discriminative responses of the animal, A large 
one-way screen placed in the experimenta) room served to eliminate all 
possible visual stimuli that the animal might receive from the experimenter 
The mam purpose of the preoent investigation, as stated above, has 
been the development of a systematic procedure for the quantitative study 
of visual movement in animals and to ascertain by ablation methods the 
degree of functional differentiation of the visual cortex of the cat in re¬ 
lation to visual movement perception Although all of the results are 
not yet avaiUnblc, it has been found that two animals, Subjects 32 and 33, 
relearned the original movement habit almost immediately after bilateral 
and at least relatively complete ablation of the so-called visual area of the 
cerebral cortex These animals also transferred directly m the figure- 
ground change of stimuli described above Marked modificadons of thresh¬ 
olds of discnminahve response to movement, however, have been found for 
these animals after the operation. A detailed account of these and additional 
results, together with data concerning the anatomical aspects of the brains 
of the sacrificed animals, will be repotted m a later paper, 

The results secured in the present investigation may be summarized as 
follows 

1 A method is described by means of which a specific, discriminative 
response to visual movement may be established in cats and other small 
animals under simple but controlled conditions. 

2 The responses found arc not significantly disturbed when the bright¬ 
ness values of figure and ground of the stimulus patterns are reversed 

3, Thresholds of visual movement discrimination in the cat are sig¬ 
nificantly lower than in the rat, a result which may he attributed to dif¬ 
ferences in experimental tcchinquc or, more probably, to the highly dif¬ 
ferentiated visual mechanism of the cat, 

4 By the methods described, certain deficiencies in visual mavement 
perception can be ascertained in the cat after bilateral lesions in the striate 
areas, A more extended description of this aspect of the present study 
will be presented at a future time 



476 


SHORT ARTICLES ANP NOTES 


References 

t, Hawley, J, M, & Munn, N L Visual discrimination of movements 
by white rata J Comp, Psychol, 1933, 16, 137-142 
2. Smith, K U Apparatus and technique for the study of discrimination 
in the higher vertebrates J, Genet Psychol,, 1933, 43, 462-466 

Pro^von University, 

Providence, Rhode Island 

QUANTITATIVE INDICES OF THE EFFECTS OF FASTING ON 
E ATIN G-BEH A V lOR*^ 

W. A. Bousfibld 

Tlie obtaining of continuous graphical records of the amount of food 
eaten by an animal during a period of feeding is a fairly simple matter, 
and techniques for securing these records have been described by Skinner 
(7), Bousfieid (1, 2), and Bousfield and Elliott (3) Inasmuch as an 
eating-curve represents the functioning of certain consummatory responses 
of a basic drive, the method should be capable of application to the prob¬ 
lem of determining characteristics of motivated behavior The most obvi¬ 
ous procedure is to change the strength of the drive by imposing various 
periods of fasting, and then to mark any changes in the records of eating 
Some of the results of just such an experiment have been described by 
Bousiicld and Elliott (3), It was found that both the rate of eating and 
the amount of food eaten decrease with fasting, also that hungry animals 
eat more steadily and persistently Records obtained in this way, however, 
have been subjected to further analysts, and it is the purpose of this 
paper to develop certain generalizations as a result of the study* 

In the earlier papers cited above the writer has attempted to show that 
catmg-cuivcs may be adequately described by the modified exponential 
equation, 

/ = c 

la which / = amount of food eaten, c = constant, e = base e of natural 
logarithms, m = constant, and t = time An interpretation of the equation 
should simplify the discussion In the Brst place, the curve described tends 
to approach a limit, and m bo doing becomes progressively flattened, ic, 

^The writer wishes to acknowledge an indebtedness to Professors William 
R Ransom and T E Mergendahl of the Tufts College Mathematics De¬ 
partment for their assiatancc with the mathematical analysis on which the 
conclusions of this paper arc based 

•Adapted from a paper read at the 42nd nniuinl meeting of the American 
Psychological Association, Columbia University, 1934 
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Jt approaches a horizontal asymptote This limit is represented by constant 
c in the equation, and it may be designated as the physiologicnl limit of the 
animals capacity for the food eaten under the specified conditions. It is 
evident that the eating-curve may rise steeply and thus rapidly reach the 
stage of flattening, or it mfly rise moderately and thus slowly reach the 
stage of flattening In other words, the approach to the horizontal asymptote 
may be subject to relative variations. Constant m of the equation repre* 
aents the rate at which the asymptote or physiological limit ig approached, 
and it may be called the coefficient of voracity. 

The questions that may be asked are. What happens to the physiological 
limit and coefficient of voracity, as calculated from the records, when the 
motivation is increased? Furthermore, are the results consistent with 
what 13 known of the physiology of hunger, and are they m accord with 
the psychological variables that arc functionally related to manltion? An 
answer to the first of these questions is furnished from the results of an 
experiment in which control records obtained from rata during the regular 
daily period of feeding were compared with records after a fast of four 
days In every case there was a reduction in the physiological limit cal¬ 
culated for the delayed eating-curves. Bata obtained from a group of 
seven subjects may be given to illustrate this point The airerage physio¬ 
logical limit for the controls was 26 6 grams, for the delayed records it 
was 16,3 grama The coefficients of voracity showed less consistency, but 
increased m all except two cases The average for the controls was 0 012, 
and for the delayed records, 0 015* 



Comparison of Control and Delayed Eating-Curves 
This figure was made by superimposing the tracings of records obtained 
from one of the subjects The upper curve was secured during a regular 
daily period of feeding, and the lower curve after a fast of four days, 
Each step on the records represents the removal by the subyect of a 
of food (approximately 1/4- grani)^ from the recording apparatus Inc 
timc-line is punctuated in units of thirty minutes 


“These constants are specific for the conditions of the investigation and 
the units used in the calculations The food-units employed in the deriva¬ 
tion of the constants were grams of Purina Dog Chow, the food whicii 
was used throughout the experiment. The time-units were minutes 
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A typical sample of the catmg-curves is shown in Figure 1- Even from 
Inspection it is evident that llic curve for the delayed record approaches a 
lower asymptote. 


Conclusions and Discussion 

The results definitely imply a reduction In an nnimnl’a phyaiological limit 
of capacity for food with fasting^ In other words, with greater deprivation 
the amount of the satisher (hat the animnl can handle is less than normal. 
From the research of McCarrison (6, pp 69-85) we learn that the ali¬ 
mentary canal of the starved animal is in a state of genuine atrophy It 
would therefore be both impossible and undesirable for the fasting animal 
to eat a normal amount Lest this seem parndoxtcal, other evidence may be 
taken into account Starvation represents o true emergency condition, and 
the natural accompaniment of such a stale is, ns Cannon (4, pp 193-224) 
has shown, a mobilization of the sympathetic division of the autonomic 
system Consistent with this description is the marked hypcrndrenalism 
which McCnrriaon (6, pp 156-173) found to be associated with inanition. 
Furthermore, a general increase in activity typically characterizes the state 
of hunger Givler (5) has pointed out that both tension and adrenin are 
actively present in moiivation It is evident tlint the hunger drive involves 
no exception to tliis rule, and the motivated state is literally maintained 
at the expense of certain anabolic and vcgclative processes 

The average increase in the coefficients of voracity along with the reduced 
phyaiological limits of capacity means that the hungry animals tended in 
most cases to approach their limits relatively rapidly, that is, their cating- 
curves tended to fiatten out relatively soon, Tins description of voracity 
would appear to give some measure of justification to common observation, 
But it should be noted that the hungry subjects ate at a markedly reduced 
rate.* There may appear to be some complexity in the statement that the 
approach to a low physiological limit can be relatively rapid, and yet 
the actual rate of eating is at the same time conaiderably leas than that 
represented by a slower approach to a higher limit To make a crude¬ 
st would be erroneous to assume that the stomach is in any way analogous 
to a passive bag Such phenomena as receptive relaxation should alter the 
phyBiological limit under a variety of conditions other than fasting 

point worth emphasizing in this analysis is that while the action of 
the sympathetic division of the autonomic contributes to the facilitation of 
skeletal reflexes, the cflrect on the viscera! reflexes concerned with the inges¬ 
tion of food 19 one of inhibition. The •'decreased rntc of eating with fasting 
may be due in part to lessened salivation. In situations where the secretion 
of saliva is not of essential importance for swallowing, the marked reduc^ 
tloiv in rate of eating would not be expected. 
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analogy, we may compaie the coefficient of voracity with the rate at which 
n stream of water will fill a tank. One can readily imagine the conditions 
in which a small stream would more rapidly fill a small container than 
a larger stream would fill n larger ouc 

Some of the animals had a decreased coefficient of voracity after fasting 
In e^cplaining the individual differences, it may be said that they should be 
expected The coefficient of voiacity is one measure of the strength of 
the drive, and like other indices it is subject to wide changes both as a 
function of time and as a function of individual peculiarities That de¬ 
creases m voracity should occur is not surprising when wc consider such 
evidence as Cannon (4-, pp 268-298) has reviewed of cases m which both 
human and animal subjects have shown relative indifference to food after 
fasting three or four days. 

Xn summarizing the results of this analysts^ it may be said that fhe 
changed character of certain consummatory responses after the SBbsSieT of 
the drive has been removed for a considerable period of time indicates a 
reduced capacity to assimilate the satisher. This change follows from the 
organic adjustment to the deprivation, A further effect of deprivation is 
that the limit of tolerance for the satisher may be approached relatively 
rapidly For an arbitrarily selected period of abstinence, however, the 
opposite of this may take place and the limit of tolerance will be approached 
relatively slowly, This variability Is justified by the assumption of indi¬ 
vidual variations in respect to fl cyclic change 
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THE INADEQUACY OP CURRENT INTELLIGENCE TESTS FOR 
TESTING KENTUCKY MOUNTAIN CHILDREN 

E J Ashpr 

This report is taken from ft survey which attempted to determine the 
intelligence status of rvirnl school children in one mountain county in Soiith- 
caatetn Kentucky. The original survey^ wui undei taken in order to get 
some idea o£ the relationship between the intelligence status of rural school 
children in diUcrcnl parts of the county and their socio-economic status. 
This report is concerned with those facts from the original survey which 
throw some light upon the problem of the adequacy of current intelligence 
testa, for testing mountain children 

The tests used In this investigation were the Myers Mental Measure 
and the National Intelligence Test, Seale D These tests arc too well known 
to demand much description The Myers test is a non-reading test, a single 
continuous scale, applicable to all ages beginning with kindcignrten children 
It was particularly suited for this investigation since time did not permit 
individual testing or testing m age or grade groups. The National intelli¬ 
gence Test is a reading group test planned for use in grades 3 to 8 and 
with pupils entering high school Seven months after this testing was done 
a further study was conducted in which the Herring Revision and the 
Stanford Revision of the Blnet-Slmon tests were used.” 

The Myers test was given to 363 children in IS different rural schools 
(1 and 2 rooms) scottcred rather widely over the county These children 
were scattered throughout the grades beginning with the second grade, 
and they ranged in age from 7 to 16 years, The schools were selected on 
the basis of a. previous farm and home survey of the various school districts 
In such a way as to gee children that were representative of the general 
.rural population of the county The National test was given to 234 chil¬ 
dren above the second grade in It of these 15 schools The Herring and 
Stanford Revisions were given to 56 children from the above schools who 
were not in school at the time the group tests were given 
Each child^a score on each test was converted into IQ rating according 
to the norms published with the tests The Myers recommend the use of 
‘^Intelligence Ratio" (3) instead of “Intelligence Quotient" The norms 
for the National, on the other hand, arc expressed in percentiles (4) IQ 


^his survey was conducted by the writer under the auspices of the 
College of Agriculture, University of Kentucky, working in cooperation 
with the Bureau of Home Economics, Department of Agriculture, Washing¬ 
ton, D, C, 

”Thi8 supplementary investigation wns made by the writer for the Bureau 
<o{ Horae Economics, Department of Agriculture, Washington, D C, 
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norma, however, are published for both teata In order to make a comparl- 
son between the two it was necessary to make use of the JQ 7 * 4 ^^ 

distribution of IQ’a for the 234- children taking both testa is shown in 
Tabic 1 The median IQ on the Myera test for this group is 67,7, quortiJe 

TABLE 1 


DISTRIDUTION OF IWTfiLUCEMCE QtlOTfEMTS FQr 234 KENTUCKY MOUNTAW 
CHILDREN ON THE MyERS MbnTAL MEASURE AND THE 

National. Inteluchncb Test 


IQ 

Number of 
Myera teat 

cases 

National 

140-144 

1 


135-139 

0 


130-134 

2 


125-129 

0 


120-124 

1 


115-119 

1 


110-114 

3 


105-109 

3 

1 

100-104 

6 

4 

95- 99 

8 

4 

90- 94 

6 

18 

85- 89 

12 

17 

80- 84 

14 

25 

75- 79 

16 

26 

70- 74 

28 

*t2 

65- 69 

35 

14 

60- 64 

42 

28 

55- 59 

19 

27 

50- 54 

19 

17 

45- 49 

15 

10 

40- 44 

3 

9 

35- 39 

0 

2 


234 

234 

Median 

67 7 

71 5 

Q 

9 78 

1165 


deviation 9.78 On the National the median is 71 S, quartUe deviation 
11,65 The median IQ of the 56 children on the Herring and Stanford 
Revisions is 72 85 The distribution of IQ's for this group is ahowD in 
Table 2 

The IQ’s of the 363 children taking the Myera test were tabulated ac¬ 
cording to chronological age The Median IQ of the children at each 
chronological age is shown in Tabic 3, Beginning with age 7> the median 
IQ for each age group decreases gradually and continuously from 83 5 at 
age 7 to 60 6 at age 15 

These results are quite in agreement with the findings of Hirsch ( 2 ) In 
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TABLE 2 


Distribution op Intei licence Quotients for 56 Kentucky Mountain Chil¬ 
dren ON THE Herring and Stanford Revisions oi the Binet-S’imon Test 


IQ 

Numbci 

r of cases 

100-104 


0 

9S- 99 


1 

90- 94 


4 

85- 89 


4 

80- 84 


7 

75- 79 


9 

60- 64 


6 

70- 74 


7 

65- 69 


6 

55- 59 


4 

50- 54 


7 

45- 49 


1 



56 


Median = 72 85 



TABLE 3 


The Median Inteilicence 

Quotient on the Myers 

Test According To 


Chronoiocical Acr 


Chronological 

Medinn Intelligence 

Number of 

age 

Quotient 

cases 

7 

85 5 

25 

8 

75 S 

29 

9 

74 25 

47 

10 

69.05 

51 

11 

66 5 

49 

n 

64 25 

52 

U 

63 25 

43 

14 

63 3 

28 

15 

60.6 

15 

16 (includes nil 65 0 

24 

ages over 

16) 



a more extensive survey of three mountain counties, one of which was the 
county of this investigation, Hirsch found a median IQ of 72 5 on the 
Dearborn ond Pinfncr-CunninRham teats for 904 children In a group of 
1050 mountain children part of whom were fiom rural schools and part 
from community and settlement schools, he found a decrease in medinn IQ 
of 12 points from the 7-year-old group to the 14-ycar-Qld group 
Before attempting to interpret the results of this study, it is necessary to 
indicate briefly how the norms with which the children in this investigation 
are compared were obtained. The norms published for the Myers teat 
were obtained from 1859 children from 6 to 17 years of age (3), As far 
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35 the venter js able to ;udgc froni the Myers* report theae children Ji\ed in 
Cleveland, Altoona, FainesviHc» East Cleveland, and Cleveland Heights, 
Ohio The norma for the National Intelligence Test were obtained from 
32,S72 children from differetit communities as follows' 13,126 from cities and 
towns m Michigan; 1,060 from two cities in Kansas; 1,215 from one city 
in California, 1,470 from Washington, D. C; 7,552 from Youngstown, 
Ohio, 2$8 from FIcmington, N J , 6,541 from Kansas City, Missouri; and 
968 from Pittsburgh, Pa. ( 4 ). 

[{ one compares the lesnfts of this study with the TQ norms published 
with these tests where IQ 100 is considered indicative of average intel¬ 
ligence, it would appear that the vast majority of the mounti^in children 
are below average intelligence Only about 5 per cent of these children 
have IQ’i above 100 on the Myera test. If the comparison Is made with 
the IQ ratings for the general population given by Terman where IQ, 
70 or below la considered indicative of mental deficiency or feebleminded- 
neag, it would appear that about half of these children are feebleminded 
or grossly deficient mentally since the median IQ on the Myers test is 
67 7 and on the National 715, Even if one follows Healy and Bronner 
(1, p, 155) m their suggestion that IQ 90 is near the average of the 
general population, an umrsually large percentage of these children are 
of low intelligence. Only 13 per cent have IQ’s above 90, Is one to conclude, 
then, that 20 to 50 per cent of the mountain children are feebleminded? 
Not until it can be shown that these children live m an environment that is 
as favorable for the acquisition of the hnovrJedge demanded in these tests as 
that of the children on whom the teats were standardized, because it is 
generally agreed that differences on these tests arc indicative of true dif¬ 
ferences m intelligence only when the environmental opportunities of the 
children taking the tests ate approximately equal* What is needed here, 
therefore, is information regarding the environmental opportunities 0 / 
mountain children m comparison with the children on whom the teats were 
standardized It has been pointed out above that the children ojii whom the 
Myers and National tests were standardized vrere from urban or near- 
urban communities, 

Fortunately some information regarding the material environment of the 
mountain children is available from surveys of living conditions of farm 
families made hy the Burenu of Honfie Economics, U. S. Department of 
Agriculture The following data arc taken from a paper furnished 
the writer by Dr. Faith M, Williams, Senior Economist, Bureau of Home 
Economics, U S, Department of Agriculture The average money ex¬ 
penditure of 227 families m the mountain county where this testing was 
done was $450 in 1929 The average money expenditure of 2886 farm 
families in 11 states was while the average money expenditure of a 
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somewhat siipenor group of 40 farm families in Maryland, Vermont, and 
Illmoia wna $1684» The total value of living in these three groups {« 
furthci indicated hy adding the average value of goods and services fur¬ 
nished by the farm to the average cash expenditures. Measured in this 
way, the total value of living of these three groups amounts to $996 for 
the first, $IS98 for the second, and $2560 for the third. 

Stdl another companaon of living conditions In these three groups is 
found in the money value of the homes. The average value of the houses 
studied in the mountain county mentioned above was $S40, while that of 
the homes occupied by 2886 families in 11 states was almost $2000, and 
the 40 account-keeping famikca cooperating with the Bureau of Horae 
Economics occupied homes valued at almost $5000 
Information regarding the education of the families in the mountain 
county of this study was obtained in the socio-economic survey mentioned 
above The average mimber of years of formal education of the 227 
farm operators included in the survey was 6 6, of the home makers 6,0 
The average number of weeks in (he school year for the operators was re¬ 
ported as 18 and for the home makers as 15.9, The average expenditures 
for formal education for the group for the yenr 1929-30 were $1167, and for 
reading matter $ 87 

While data arc not available for a comparison of these rural groups with 
city families, it is probably safe to assert that the limitations of the moun- 
tflinccr’s environment are even grenter in comparison with city conditions 
than with the farm families mentioned above 
These comparisons and facts seem to point to definite limitations in the 
niaterlnl environment of tha mountaineer No one will deny that this en¬ 
vironment lacks many of the material things considered essential in better 
rural and urban communities. It lacks opportunities for social intercourse, 
and for education of the sort considered essential by outsiders Different 
knowledge and skills are needed for successful adjustment to an environ¬ 
ment where the spinning wheel is still used, where some of the inhabitants 
are sbli weaving fine woolen blankets and coverlets and making their own 
furniture; where churning, canning, butchering, etc, are routines in every 
home; where axes, plows, mules etc, are many times as important as 
books, papers, and pencils 

Ail of these'facts indicate that the mountaineers live in on environment 
that differs from an urban environment or even from other rural environ¬ 
ments In view of these facts, one can hardly conclude that these mountain 
children are mentally deficient because they make low scoics on intelligence 
teats which ■Were constructed for and standardized on children living in 
another kind of environment It is impossible to say from tins study what 
their true intelligence is. It may be below that of children in other parts 
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of the country on the average, but in view of the environmental dillcrcncea 
indicated above the difference between IQ 68 or 71 for these children 
and IQ 100 foe city children can hardly be said to be due in any large 
degree to differences in native capacity 

The effects of the mountain environment on the IQ^a of these children la 
also indicated by the facts m Table 3* In this table it ia seen that the 
median IQ decreases with chronological age from 83 S at age 7 to 60 6 
at age 15 This is a decrease in measured intelligence on the Myers 
teat of 22 9 IQ points As iiKlicated above, Ilirsch found a decrease o£ 
12 points in median IQ from 7 to H years in a group of 1050 mountain 
children Part of this group, however, was from settlement and com¬ 
munity schoola where the oppoitunnies for development are unquestionably 
better than in the lural schools This decrease in IQ with chronological 
age IS what would be expected if the mountain environment differs from 
that of the children on whom the tests were standardized. The longer 
the children live m this environment the more its disadvantages will in¬ 
fluence their scores on the tests 

It appears to the author that tests constructed and standardized in one 
locality for and on particular groups of individuals should not be used in 
some other locality or on some other group with a view of making compari¬ 
sons between individuals living in the two localities, unless it can be shown 
by experimental investigation that the one does not differ essentially in Us 
opportunities from the other If the children in a mountain environment 
are given a test which measures the knowledge and skills in kind and amount 
of urban children, jt seems obvious that the mountain children would be 
at a decided disadvantage unless tiiey had had approximately the same 
opportunities to acquire this knowledge and skill as the urban children. 
The same could be said for racial comparisons. Of course such compari¬ 
sons can be made, and one can conclude that mountaineers do not know 
what other children know or cannot do what other children can do, but it 

is just about as likely that the city children do not know some of the things 

that the mountain children know, things that mny require ns much ability 
to lenrn as the things which they do not know One could expect one or 
another result depending upon what kind of test Item one included in 
his tost 

Summary and Conclusioks 

The Myers Mental Measure was given to 363 rural school children in one 
mountain county in Southeastern Kentucky The National Intelligence Test, 
Scale B, was given to 234 children of this group. The Stanford and 
Herring Kcvisiona of the Bmet-Simon test were given to n group of 56 

children who were not m school when the above testa were given, 
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The median Intelligence Quotient on the Mycrn wag 67,7, on the 
Nnnonnl 71.5, and on the Stanford and Herring Revisions 72.85 The 
median Intelligence Quotient on the Myers test for crtch chronological age 
group decreased gradually and continuously from 83 5 at age 7 to 60,6 
at age 15 

A survey of socio-economic status of form families made by the Bureau 
of Home Economics, U S, Department of Agriculture, indicated definite 
limitatjonfi in the social and material environment of the farm famillea 
in this mountain county in comparison with farm families in other parts 
of the country, 

It IS conchided that these limitations arc probably greater in comparison 
with urban or neat-urban families The effect of these environmental 
differences on the measured intelligence of these mountain children ig 
indicated in the decrease m median IQ with chronological age 

It is further concluded that the diffcicnees in the social and material 
environment of Kentucky mountain children and children in urban com¬ 
munities are such that intelligence teats standardized on urban children 
are not adequate for measuring the kind or amount of intelligence of 
Kentucky mountain children* 

In view of these differences the performances of Kentucky mountain 
children and urban children on these and similarly constructed tests arc not 
comparable, Conclusions regarding the actual intelligence status of rural 
school children in the mountains of Southeastern Kentucky, ns compared 
with that of chddren outside the mountains, awaits more adequate measur¬ 
ing methods, 
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A GE8ELL AND hL T Thoaiwon, Assisted by C S Amatruda, [nfant be¬ 
havior^ Its genesis and growth. New York* McGraw-Hill, 1934. Pp 
viii+343 $3 00 

In this volume arc presented the results of an intensive normative investi¬ 
gation of the growth of posture, locomotion, prehension, speech, and 
adaptive and social behavior during the first year The method of 
approach, which is discussed briefly m the first two chapters of the book, 
is that for which the Yale Clinic of Child Development h so well known. 
General procedures, such as methods of obtaining the stenographic and 
motion picture records, are discussed in the first chapter The second 
chapter describes the test materials and methods of administration. This 
discussio/i IS not sufficiently detailed to enable others to administer the 
teats, but the authors mention a forthcoming monograph which will include 
the necessary data Ttiese two chapters serve more to orient the reader 
not already nequainted with the methods of the Yale Clinic than to offer 
any original contribution 

The third chapter, however, comprises a report of the results of the 
investigation of behavioral growth Over a hundred infants were observed 
In the study, but only seven of these were tested at all of the age-levels 
Involved The testa were administered at fortnightly intervals from the 
ages of four to eight weeks, and at monthiy intervals thereafter until the 
age of fifty-sjx weeks The lunar-month calendar was used Detailed pro¬ 
tocols, photographs, and interpretive comments trace the development of 
the infants' reactions to twenty-five standard situations On the whole, 
each situation is rather specific, viz, supine situation, prone situation, stair- 
climbing situation, dangling ring situation, etc The behavior manifested in 
each of these sUtiations is divided, for puiposes of analysis, into a large num¬ 
ber of behavior items. Supine behovior is, for example, divided into sixty- 
nine separate items ranging from "head predominantly rotated"' to "facial 
preision attentive." Similarly, prone behavior is analyzed in terms of forty- 
four items ranging from “head compensates" to "pushes upward and back¬ 
ward to sitting” For each situation there is a table indicating the per¬ 
centage of infanta manifesting a given behavior item at eacli of the ages 
For example, in the paper and crayon situation which was first adminis¬ 
tered at thirty-six weeks, the item "marks on paper with crayon" has a 
frequency of appearance nmountlng to 5 per cent at thirty-six weeks, 15 
per cent nt forty weeks, 25 per cent at forty-four weeks, 38 per cent at 
forty-eight weeks, 46 per cent at fifiy-two weeks, and 74 per cent at fifty-six 
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TVceJwSr The more thnn two hundred pages devoted to this chapter are 
concerned with such tables, photographs of the reactions of the children at 
different oges, and descriptive comments. Rchahihty is not discussed, but 
the authors piomisc that the forthcoming monograph entitled Norms of in¬ 
fant development will contain data on statistical and related biometric 
considerations In addition to any diagnostic value that the material m 
this chapter may possess, it docs show very nicely the growth of behavior 
and thus should be of interest to genetic psychologists. 

In a brief chapter concerning the ontogenetic patterning of behavior, the 
authors trace the development of various reaction patterns from their fetal 
origins to the end of the first year of post-natal life This is the best brief 
discussion of the ontogeny of posture, locomotion, prehensionj manipulation, 
and general adaptive behavior that the reviewer has encountered in the 
literature It serves not only to relate post-nntnl with pre-natal develop¬ 
ment, but It presents a clear generalized recapitulation of much of the 
material gathered in the extensive tables 

A chapter concerning mental growtli and maturation evaluates the con¬ 
cepts of heredity and environment and maturation and learning in terms 
of the findings of tins and other researches The evidences for maturation 
as against learning per se in the determination of the behavior patterns of 
infancy are related Tite conclusion is reached that maturation or growth, 
regarded as a function of the genes in relation to inner and outci environ¬ 
ments, is the prime determinant of infant behavior patterns. Maturation is 
regarded "as part of a general process of developmental regulation as well 
as a morphogenetic process which works toward more or less specific end 
results. The total complex of growth, as it were, is always meeting ^prob¬ 
lems' in the obstructions, stresses, and deficiencies of both internal and ex¬ 
ternal environment. The maximum developmental success of the organism 
is rarely achieved but in nil growing organisms there is apparently a 
tendency toward a maximum We may postulate this as a developmental 
principle and formulate it briefly as follows Gionvih (ends toward an 
Optimum realitaiion " 

In a final chapter the author b diBcusa the developmental diagnosis of 
infant behavior. Several principles which underlie such diagnosis are 
stated There is also a consideration of the limitations of developmental 
diagnosis and of its medical aspects. 

The purpose in presenting this book is to ''set forth normative data of 
development in such a way that the Individual study and diagnosis of 
infant behavior status may be made more analytic and interpretive" With¬ 
out the promiaed monograph on specific procedures and biometric conclu¬ 
sions and applications, however, this volume will probably be of restricted 
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value to diagnosticians The authors assume, of course, that diagnosciciani 
^jJl use It in connection Tfvith /In atlas of Infant behavior and Norms of 
Infant development. As it stands the book’s chief value resides in jts lucid 
and not too technical prescntalion of the methods and results of a signifi¬ 
cant approach to some problems of infant development. Genetic and child 
psychologists will find it a valuable supplement to their textbooks, since 
the student may trace for himself the developmental trends indicated in 
the tabics and photographs. There is also much that will be of interest to 
the general reader 

Norman L Munn 


VnivenUy of Pittsburgh 
PUlsburgh, Pennsylvania 
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